/?/? 



JP06169780A MicroPatent Report 

GENE DNA PARTICIPATING IN INTEGRATION OF 
MEMBRANEOUS PROTEIN TO MEMBRANE 



[71] Applicant: MITSUBISHI 
PETROCHEM CO LTD 

[72] Inventors: HONNO NOBUTAKE; 
KOBAYASHI MIKI; 
YUGAWA H1DEAKI 

|21] Application No.: JP04326927 

|22] Filed: 19921207 

[43] Published: 19940621 



Go to Fulltext 



[No drawing] 



[57] Abstract: 

PURPOSE: To obtain a gene DNA derived from coryneform bacteria effective for 
participating in an integration of membraneous protein to membrane. CONSTITUTION: 
secY gene DNA is isolated from Brevibacterium flavum MJ-233. The base sequence of 
the gene is determined and stable plasmid pCRY 30-secY is formed in the coryneform 
bacteria having this gene DNA segment. 

|51J Int'l Class: C12N01 531 C07K01300 C12N00121 C12N01577 
C12P02102C12N00121 C12R00113 C12P02102 C12R00113 



11 



© 2005 MicroPatent. LLC 



msmmff a p) (12) & HI 4# !ft & $1 (a) (ii)mttii*£Hft* 

#§W6- 169780 



(43)fiMB ¥■& 6^0994) 6.821 B 



(51)IntCL* 




F I 




C 1 2N 15/31 


ZNA 






C 0 7 K 13/00 


8517-4H 






C12N 1/21 


723S-4B 






15/77 










8931 -4B 


C 1 2N 


15/ 00 A 






: W?mo>& 8 d± 14 H) WKifc < 


(21)UJIS#^ 


^¥4-326927 




000006057 










(22)aiISB 


5Fdc4^(1992)12^7B 














*i§*£m3o&s& i m 


m$mGV ^4^11^170 




JiW** 8 Tg 3 # 1 ^ 










02mm- 


/J* # 








&«m^*S&tf JEW* 8 TB 3 # 1 ^ 
















mm %w 








^WilT^* 8 TS 3 # 1 ^ 














(74)ftSA 





(54) [|fc^<7>£ffc] MSe^M^om*ii^tw§§^^iife^DNA 
(57) MKE*) 

[bam = y *sas**^«[fiaH(o^(oia^ 

*KH#+6*e^DNA<0l«lt 
MA] ^UWf!l!)A • - 2 3 3 

j^-fe^rM (secY) ig^DNA^VKi. r 

■*-S=y*S!*l»rt-C»5Sft*^^5 KpCRY30- 
s ecY«U, 



[ft 1 ] => 9 *Si»S63le(OJg[S6ff<OR-<OJ!a eT-AS-fe y*V4 ( s e c Y) -e&SfS#>S 1 iS^Oig 

5 StftT- D N A 0 fi^DNA 0 
[M3ft4(2] ^y^i^u^fy^A • 7 [13*^4] &<ODNAJ&gEm^£ix<5ir;y?7 

( Brevibacterium ( lavu <4 ( s e c Y) fi^f DNA, 

m) M J 2 3 3-?fc5&#^g2&cDjafc^DNA 0 

GTGTCCGCCA TTATTCACGC ATTCAAGGAC GCCGATCTGC GTAAGAAGAT TTTCTTCACT 60 
ATCGCAATGA TCGTTCTATA CCGCATCGGT GCGCAGATCC CTTCCCCGGG AGTTGACTAT 120 
GCAACGATTA GTGGTCGTCT GCGTGACTTG ACTCAGGATC AGTCAAGCGT TTATTCGCTG 180 
ATTAACCTGT TTTCCGGTGG AGCGCTGCTG CAGaGTCCA TTTTTGCTAT TGGTATCATG 240 
CCGTACATCA CGGCGTCTAT TATCGTGCAG CTGCTGACTG TGGTTATTCC ACACTTTGAG 300 
GAGTTGAAGA AGGAAGGCCA GTCTGGCCAG GCCAAGATGA TGCAGTACAC CAGGTACTTA 360 
ACGGTTGCCT TGGCGTTGCT TCAGTCTTCG GGCATCGTCG CGTTGGCGGA CCGTGAGCAG 420 
CTGCTTGGCG CAGGCATTCG CGTGCTGTCG GCTGATCGCA ACTTCTTCGA CCTCATTGTT 480 
TTGGTCATCA CCATGACTGC GGGTGCAGTG CTTGTGATGT GGATGGGTGA GCTCATCACG 540 
GAAAAGGGCG TAGGCAATGG TATGTCGCTG CTGATTTTCG CTGGTATCGC AACTCGCCTC 600 
CCAACTGATG GCATGAACAT TCTGGGCAAC TCCGGCGGCG TGGTTTTCGC TGTTGTTCTG 660 
GCTTCCGTTC TGATCCTGGT CATTGGTGTT GTATTCGTTG AGCAGGGCCA GCGTCGTATT 720 
CCAGTGCAGT ACGCAAAGCG CATGGTGGGT CGTCGTCAGT ACGGTGGTTC TTCCACTTAC 780 
CTGCCTTTGA AGGTCAACCA AGCTGGTGTT ATCCCAGTGA TCTTCGCGTC TTCCTTGATT 840 
TACATGCCAG TGCTGATTAC TCAGATCGTG AACTCTGGTT CGCTGGAAGT GTCTGATAAC 900 
TGGTGGCAGC GCAACATCAT TGCGCACCTG CAGACGCCTT CTTCCTGGCA GTACATTGTT 960 
TTGTACTTTG CACTGACCAT CTTCTTCTCT TACTTCTATG TTTCTGTTCA GTATGATCCA 1020 
GCTGAGCAGG CTGAAAACAT GAAGAAGTAC GGCGGATTTA TCCCTGGTAT TCGTCCGGGC 1080 
CGTCCGACTG CTGAGTACTT GGGATTCGTC ATGAACCGCC TGCTGTTTGT TGGTTCCCTG 1140 
TACCTGGCTG TCATTGCTGT GCTGCCAAAC ATTATGCTGG ATCTAGGTGT TGACGCCGGT 1200 
TCGGCCGGAG CAACTCCATT CGGCGGAACC GCAATCTTGA TTCTTGTATC TGTTGCACTC 1260 
ACCACAGTGA AGCAGATTGA GAGCCAGCTC CTGCAAAGCA ACTACGAAGG ACTTCTAAAA 1320 
TAA 

l&#Jf5] j^(07^ /m&W?7FZtlZ>-Zy??'< (secY) I^DNAo 

Val Ser Ala lie lie Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 

15 10 15 

He Phe Phe Thr He Ala Met He Val Leu Tyr Arg lie Gly Ala Gin 

20 25 30 

He Pro Ser Pro Gly Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg 

35 40 45 

Asp Leu Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu He Asn Leu Phe 

50 55 60 

Ser Gly Gly Ala Leu Leu Gin Leu Ser He Phe Ala He Gly He Met 
65 70 75 80 

Pro Tyr He Thr Ala Ser lie He Val Gin Leu Leu Thr Val Val lie 

85 90 95 

Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 

100 105 110 

Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 

115 120 125 

Ser Ser Gly lie Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 

130 135 140 

Gly He Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val 
145 150 155 160 



Leu Val lie Thr Met Thr Ala Gly 
165 

Glu Leu lie Thr Glu Lys Gly Val 
175 

Phe Ala Gly He Ala Thr Arg Leu 
190 195 
Gly Asn Ser Gly Gly Val Val Phe 

205 210 
He Leu Val He Gly Val Val Phe 
220 225 
Pro Val Gin Tyr Ala Lys Arg Met 
240 

Ser Ser Thr Tyr Leu Pro Leu Lys 
255 

Val lie Phe Ala Ser Ser Leu He 
270 275 
lie Val Asn Ser Gly Ser Leu Glu 

285 290 
Asn He lie Ala His Leu Gin Thr 
300 305 
Leu Tyr Phe Ala Leu Thr He Phe 
320 

Gin Tyr Asp Pro Ala Glu Gin Ala 
335 

Phe He Pro Gly He Arg Pro Gly 
350 355 
Phe Val Met Asn Arg Leu Leu Phe 

365 370 
He Ala Val Leu Pro Asn He Met 
380 385 
Ser Ala Gly Ala Thr Pro Phe Gly 
405 

Ser Val Ala Leu Thr Thr Val Lys 
420 

Ser Asn Tyr Glu Gly Leu Leu Lys 
435 440 

i&jfc® e ] n*« i - 5 m vf na^iEmoae* 

DN A^»A*nfc»*X^7 Ko 
lif*^ 7 ] 1 - 5 <D\, vffta»fcfB*<D»frf 

[M**8] «**7|B«^7^^ K-WMKH** 
[OOOl] 

z^mttmBwi ^ytvj (secY) mfc+iz 



Ala Val Leu Val Met Trp Met Gly 

170 175 
Gly Asn Gly Met Ser Leu Leu He 
180 185 
Pro Thr Asp Gly Met Asn lie Leu 
200 

Ala Val Val Leu Ala Ser Val Leu 
215 

Val Glu Gin Gly Gin Arg Arg He 
230 235 
Val Gly Arg Arg Gin Tyr Gly Gly 

245 250 
Val Asn Gin Ala Gly Val lie Pro 
260 265 
Tyr Met Pro Val Leu lie Thr Gin 
280 

Val Ser Asp Asn Trp Trp Gin Arg 
295 

Pro Ser Ser Trp Gin Tyr He Val 
310 315 
Phe Ser Tyr Phe Tyr Val Ser Val 

325 330 
Glu Asn Met Lys Lys Tyr Gly Gly 
340 345 
Arg Pro Thr Ala Glu Tyr Leu Gly 
360 

Val Gly Ser Leu Tyr Leu Ala Val 
375 

Leu Asp Leu Gly Val Asp Ala Gly 
390 400 
Gly Thr Ala He Leu He Leu Val 

410 415 
Gin He Glu Ser Gin Leu Leu Gin 
425 430 



[0 0 0 2] 

Zmmn. y fc T • ^ y ( Escherichi 

coli ) \Z#l^X±<Wft£i%X&*> [Annu 
alReview Genetics 2 4 , 2 15 — 
24 8, 1 9 90. Annual Review of 
Biochemistry, 6 0 , 1 0 1- 1 2 4, 
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1991] , mbsv&^omw&wzw-rzmm+k 

LT secA [Journal of Bacteri 
ology, 1 5 0 , 6 8 6-6 9 1, 1 9 8 2]. s 
ecB [Journal of Bacteriolo 
g y , 1 5 4 , 254-260, 1983], secD 
[Journal of Bacteriology, 

1 6 9 , 1286-1290, 1987], secE 
[Genetics; 1 1 8 , 571-579, 198 

8] , s e c F [EMBO Journal, 9, 32 
09-3 2 1 6, 1 9 9 0], secY[Nuclei 
c Acids Research, 1 1 , 2 5 9 9 — 

2 6 1 6, 1 9 8 3] ^fjtltl^ 

[0 0 0 3] Ztlb<0*Xs e c A, E, Yitfc^tt, 

s e c Ym&*k u-cn, y tr • =» y (Esc 

herichia coli ) fi5fctf)jgfc^ [N u c I 
eic Acids Research, 11, p. 2 
599-2616, 1983 . /^/UX • -*r^v> 
X (Bacillussubtilis ) d33fc£>fc£^ 
[Journal of Biochemistry, 
1 0 7 , p. 603-607, 1 9 9 0#!&] 3^*IMt 

[0 0 0 4] Rff&JtUMM4>J:9ttULfc 

—v'a V - ^-7^^ (inclusion body) £ 
»*U «waKrt^»*i&*H*v\ R3&K£ifitf59i 

^Ctt|^L4V>i:%x^nS [Mo 1 e c u 1 a r M 
icrobiology, _4, 305 — 314, 199 
0, FEBS Letters, 27 3 , 7 5-7 8, 
1 9 9 0#I8] o 
[0 0 0 51 

VALORS &«^R^&*&*KII8#i-6ilfc^£ 
#£1"*:: tic J: 9. #£R£6H<0R*Sft 

©R^o*ft^a^lcH4-i-6±5?3teite^-T?*>6 s e c 
YfcB*T>HA*Vm*rz>zk\Zf&#)U 



[0006] 

(i) 3y*a!*Rft*«)RseK«>R^ii*a 

^KM^-fSafie^DNA, (2) Ktfi^DNAM 
A^Httii^x^ KAtf (3) ^jm^xL^7X=: 

[0007] j^t> **w^o^r$e>(c»Ricaw-r 
*SS93<o rRgsK^R-<ojB*5&*^BS4i'5a 
fc?-DNAj itt, jftBISR^S&HeoR^co^^, 
& 5 «r«rti" 5 £11 

K-TSiie^DNA-CfeS secYl 
fc^DNASr^ODNABrtt (£*T> fABrtfj 

[0008] ztib<ommm&m>bAWix&matr 

-k • 7ys<J\ ( Brevibacter ium f l a 
v um ) MJ-233 (FERM BP- 1 4 9 7) ft 

*mx, &w*»t-&z.b&vz*. 

[0 00 9] *1\ ^UWr^A * 7 
-2 3 3*0#*»^t>ifefe#DNA«rttffli-5 0 :C9 

ft&m>NA*Rfi«MRIM. «x.tfE coRl^ffl 
SR) i-#au tJHvvra^aty tr • 

= y J Ml 0 9 (£jgg$i!) MHffiftU ^«E»* 

[ooio] #e>ft*Jg|fte&#J:»):/7*s KDNA 

515 s e c viktt<o&mffl$m%zzrxx-'7k l-cjb^ 

Wwyy^^ayciti, #A£*b*::/ 
HT/^r y 5> A • 77/<AMJ- 2 3 3ttc|fefe«s:*3fe 

n^Aw^*se,fcRa*»ji»Bi*^v^T«iwfu » 

feft*DNA»tf*H«©^**-fcifAU x;i/3iy 

t r • => y j m i o 9 fc^Rte&i-a. »e>^6«Kte 

ftttJ:!?:/?*^ KDNAtrfflttU ^-f^y^-f-tf— 
s/a 0#A$ixfc^uf y ?a - :7^a 
MJ-23 3 tt»fe#fc*(OAifftf * ^ 

[ooii] ::<£J;5{cLT#kft£A»r*<z>-ott, 

±§2>^U'^i7 7 i y ?A • 7 7/UMJ -2 3 3t*OSfe 
&#DNA£fcJ|SSg#^E c o R I <Z>££#A?|C <fc f? iiO Q 
ftU $&fc«l&MR»*Kp n I -C«J»fXrtt«i|l»# 
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CDiRU. 5 k s c c YlfefDNA^tfDNAlr 
4S-«0»JK»*-C«» Lfc fc t (DttRmftft&tf 

[0 0 12] 

Ball 1 0.4,1.1 

P s t I 2 0.3,0.5,0.7 

SacI 1 0.6,0.9 

Sma I 1 0.2,1.3 

[0 0 13] #W*>»fc*5^-C\ MRUXfclJ:* 

rsttlvttftj DNA^Xtt^^^ K*, MR 

%#yr*y/Krs Ky/u*«*»i;:(fcu »Rpri6* 

te, ^>jc U fcT • a!l©9A^77-y U p h a g 
e) <&DNA£MRB*5l*H indlll -e«9KLTft& 

y /ur s Ky/w«a*»«:«v^»&ictt, y t 

r • ^ !)^7r-f * 1 7 4 7r-4^ (* x 1 7 

4ph a ge) CDDNA£MRB§**Ha e I I I« 

Lr#ett^5>^-fiSE^o<oDNA»r^-co[^-2KyT^ y 

«FKDNARji k X»^^^ K©*DNA*fr©* 

0>*#$0>2fe£lc:*iivc» 1 k b£Uitf>»rJt<o*:t £i£ 
58*S:8fflU ftO. ikbHikb*j|©Kfr© 

[0 0 15] — ilSCD^U^^^y £A • 77^ 
AM J - 2 3 30ft6#DNASrHWHfEc oRK 
Kp n I (cJ:oT9)»rXttMR»*Kp n I -?£#tiO»r 
1-*cfcfcJ:0»6ft5*:*$as|&i. 5 k b <£>D N A 
»fM*K:o^Trt:, -t©iftMB^]^7^S KpUCl 1 
8£fcfipUCl l 9 (£SiSa0 trffl^as^**^ 
^ * l"*?- KMffe (dideoxy chain t 
ermina t i onft, Sanger, F. et. a 

1. , Proc. Natl. Acad. Sci. US 
A, 7 4, 546 3. 1 9 7 7 ) i££ *) fcJTf * r. fed* 

■cts. :©J:9i:u*£LtlTOi. 5kb^D 

N AW^O*fiEW<0*-^^ y ^7 A<£> 



OE^J#^llc^i-e^JS:*+6<>©t?a>"9, 4 4 0iB 
or 5 / Ki-« 1 3 2 0(0JBS#a*e>«j*3*x 

So 

[0016] ±IB<0*»BBWSrS^-t 3*«W<0 s e c 

«cDNA^^Bt$Hfct>^<o^p>-f. a*fflv^n 

5DNAM8R Mitf^5r^>«*Sy stem 
- 1 Plus &ffiV^T£j**ftfcfc0>T*>oTfc J; 

[0017] ffiEo*n<:/ufcr/<*xy *a • 7 

7^UMJ -2 3 3COSfefefrDNAA>6^$ixS*36 
6«OK^(D|a^a*JCH#-*--5ag^-D N A 

fdt, sec Yfce*K*<0«te£3S«ttfc«* 5:^ 

[00 1 8] »±fc«M*Lfc**3#»l. 5kbtf>D 
NA»^(OMR**irj:6«JKA*a«rHllc^-r o * 

365H<Ds e c YafirFDNASr^tfDNAKfr (A#r 

®m?r?s e c Yse?stt«)K«a^rc«iuftiL^? 
K*r»*rfc#-c#3. 

[0019] ^IS^CO s e c Y»fi-T-€rlB«$-& 

ft<, s e c Y*e-T-0(E^*W*6$*5fc«x©JB[«^ 
[0020] A»^*»At5 C 

3-2 1 0 1 8 4*&mcmm<D77X% KpCRY3 

0 ; 7 6 5 7 5^<&n\Z&M<D-77 X * K 
PCRY2K PCRY2KE, p C R Y 2 KX> pC 
RY3K pCRY3KEM P CRY3KX;W 
1- 1 9 1 6 8 6^ilCE«^7^; KpCRY2 
MpCRY3 ;#BSBg5 8-6 76 7 9*}'jkn\ZftM 
(O p AM 3 3 0 ; ftmW 58-77895 #4^«»C|B« 
cOpHMl 5 1 9 ; #§BBg 5 8 - 1 9 2 9 OO^il: 
lS^OpAJ 6 5 5, pAJ61lWpAJ184 

4 ; 4#§BBS 57-134500 ^(Ci2^C0 p C G 1 ; # 
§BB§5 8-3 5 1 9 7^*l:jEt©pCG2 ; ^5fiBS 

5 7-1 8 3 7 9 9^«lC{Et©pCG4&i;pCG 

1 i*££tf*wfcds-efr*o 
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[0021] *vi>=v*mi®m<Dfe±-' <?*-&-e 

CRY21, pCRY2KE, P CRY2KE, pCR 
Y2KX v pCRY31, pCRY3KEMpCRY 

3 k x mic&m <* 

[0 0 2 2] ±127^7^^ K^^-pCRY30^ 

* ( Brevibacter ium s t a t i o n i 
s) IF012144 (FERM BP-2515) 
b-?yx* Kp BY 5 0 3 C0^7^^ KG>SM*K.O 
V^i?l~9 6 7 8 5f^i#i) DNA^tiJ 
U WlXh o 1-C*££#jfo4. 0kb^7^ 
S K©«Hii»[«IB*ll«itfi^*^t?DNA»rfr«r«I 
OffiU f&Jf&H^fEc oR I*5«ttfKpn I 
»2. 1 kb©/7^; K©«fcfltfMB«:^*ae^£ 

KpHSG2 98 (^jgjgffl (OEcoRI-Kpnl 

K^^pCRY30$riUt6Ci^T^ o 

[0 0 2 3] ±12^7^^ K^<**— tf>#$8W 

*wlcflWBAWr^i3j:tfHi«Lfc^7^$ K^*-£ 
agnoscts i i/r-f-c*aiLt¥?i^Sit 

£/K *ftttiS47^-DNAO#aTl:DNA 

[0 0 2 4] 3/7* ^ KpCRY3 0^^A»r 
n<omX\^ 7'7^U , pCRY30^WEco 
RI"CM«$*. ^r^8WEs e c Yat&f-DNA** 
trDNAWrtf (A»rtf) &DNAy#-1?Tiifc£*6 

5^7^^KpCRY3 0W^^#$»l. 5 
k b(OA^tf££AL*:l&&x.:^;*S K£ P CRY3 
0-secYt^U c 7*7^^ KpCRY3 0-s 

e c Y<Dft&%m<D&m\z^Tn, &mmmM4 v®. 

[0 0 2 5] *&m\z£2>77XK K-C^S(E»L?6 

xy *A • 7 7/UMJ -2 3 3 (FERM BP-1 

4 9 7). T'U'Wry *A • 77/^AMJ -233 
-AB-41 (FERM BP— 1498) „ r/V tf 
^f!J'>A-77/^MJ-2 33-ABT-ll (F 
ERM BP-1 500) , ^^^7-1)^.77 
/UMJ-2 3 3-ABD-21 (FERM BP-1 

499) m#m? e>ns, 

[0 0 2 6] lie^FERM BP-1 4 9 8W 



Mfcl*. FERM BP-1497 <7>®#;£r;&8:£ t X 

-^R{fctt«^*Tft>S («^Bg 5 9-2 8 398^ 
^IB3-4ffi|^^) 0 FERM BP-1500 

<7>3§8:|;J: X FERM BP-1 4 9 7 <Dg|# £ L 

0ftl$Bg6 2-5 1 9 8%-<&&&M) 0 
FERM BP - 1 4 9 9 £>3&teF E RM B P - 1 4 
9 7 cr>ig8c&&#: gSgHr T 5 i— 
■tf«JStt***"C*5 (»BBBB6 1-1 7 7 9 9 3^ 
ffi#&) , 

[0027] rnbo^^tejc, ^wtr^fUD 

A-TV^r^ ( Brevibacterium 
a mm o n i a g e n e s ) ATCC6 8 7 K f^A 
TCC13745, f?0ATCC 1 3 7 4 6; zf\s\?'<9 
Tll^A' y^y^^A ( Brevibacteriu 
m divar ica turn ) ATCC14020 ; :/ 
^e/^f!)!>A-7^h77-^^A ( B r e v i 
bacter iuml actofermentum ) A 
TCC 1 3 8 6 9 ; ^Jj^/^r 9 *A • ^Ou** 7}^ 
( Corynebacterium glutamic 
um ) ATCC3 1 8 3 1 Lti^5 

[0 0 2 8] ?&iHT7'nr/^T!J'?A-7 
7^AMJ -2 3 3to-fe<D«#£J|!l**»£. *M&*S 
§ ; lt57 4 7^U'pBY5 0 2 d#^BS6 3-3 6 7 

pBY5 0 2^r^i-6r<!:^|g^tt\ 

KpBY5 0 2^r^1-5^&<tUT^ 0*l;t 

£t>^-C&£U A&fftlc|&£r£r £ fc^fiE^ife* 
[Bact. Rev. 3 6 p. 361—405 (19 
7 2) *Jgt] 0 ±&7*y* * Kp BY 5 0 2 SrA&ttiC 

[0 0 2 9] ^I/^^tJJ *A • 7 7/UMJ- 

2 3 3©£W&*5fe£fcf£$-f-sa«OT* y 
Vv'W&rO. 2-5 0 m g/m 1 ) t>L<ti^:^ 
*A;7*t2* K («£: 0. 2-50<ig/ml)^ 
tfigifcfc, lm I S9J»1 0W»cft*J:5U:*MU 
£W£*££{afi^L##6ff)2 4f$ffi#)3 5t;-C«0t 

3 KttttMft*fTV\ 7'7^>;KpBY50 2z)li$ 

ftT^SfcSrMW-*. :^lc«t^7^^K P B 

Y5 0 2tftt£3Jl,fc:7l'tf'<*7'!J ?A - 77^AM 
J -2 3 3 6****S»bHS 0 

[0030] i^^ctrf^^i^Wry^ 

A'77/UMJ-2 3 3 6^^<^Hfrfe^7 * ^ K 
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~T • #o h#7(CO^Tfcb:TVC^S<fc9fC [Ca 1 
v i n, N. M. and Hanawa 1 t, P. 
C. , Journal of Bacter iolog 
y, 1 7 0 , 2796 (1988) ; I t o, K. , N 
ishida, T. andlzaki. K. , Agri 
cultural and Biological C 
hemistry, 5_2 , 2 9 3 (1 9 8 8) &M] % 
DNAg£i§^cD/^X&iI& [S a t o h, Y. e 
t. a 1. , Journal of Industri 
al Microbiology,^, 159 (199 

So 

[0 0 3 1 ] ±EcO*«fe-C»Kfi*UT»e>n« sec 

$t*mm<o&mmmxn*>zb&x2 % mmt vx 

[oo3 2] mm. m%tit&* w®&*>m%& 
i o, #*L<tt7~8ttis*:i-ar *as-e#. 

<£> p H^gfi&XteT/P* y ^r^HI UTt? 9 r b #-C# 

%. 3ElC»*L<«2~3Sg%T**)^ 
HlttifiSl'-7 0Wi:-t-5Ci:3&s-e#, :£ig#Rlite3B 
WXhZ> 9 

[oo33]k \*xftbfr&mmm*t>3&'b#mmz 

X9m»*M*>ZZb\££L s e cY&£?£«£rik 
n t *stf * So 

[00 34] 

^i^^f D £A • 77^AMJ -2 3 3fi3fc<Os e 
c Yit^DNA^tfDNA^fK* (ABrtf) 4>*o- 

(A) yutf/^^xy fr^ * 7 7/UMJ-2 3 3<P;£ 
DNA<Pffiffl 

**rt»i6A#Jft [W:fi2g, (NH 4 ) 2 SO 
4 7 g x K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g, MgS0 4 0. 5 g> FeS0 4 • 7 H 2 06m 



g, MnS0 4 4-6H 2 O 6mg, m-&^*rX2. 
5g. tflf^y&Sg, lftf>2 0 0ag, m&f-T 
^ V2 0 0m g> ^-^2 0 g. &©7kl 1] 1 1 
lw 7'H^/^fy')A' 77^AMJ-2 3 3 (FE 

rm bp— 1497) &Mwwmw&$itixm%u 

y ]0mM NaCl-20mMhy^ 

(pH8. 0) - 1 mM EDTA • 2NaM 
15ml lC&&Lfc 0 W^nft-^K^, 
J551 00m g/ml K*SJ:5fc:*taU 37tTl^ 

a*o. 5%td^5<t9ic»u 5otT6^n 

fcm, ±M Ht&iMI (5, 00 0x g , 2 0#IKk 1 
0-1 2t;) U ±»li»«r5»tL, ffitLi-hVtAt: 

0. 3M£**.fc5fcW!inLfcflL 2fg£<Z):n*/-,u 
5DNA^7^*"Citi:^ 7 0 %^ * / -frX$c 
Wffifo (pH7. 5) -ImM EDTA • 2Na^ 

fco 

[0 03 5] (B) tt»x.»0»J» 
±15 (A) 3ST^^l^f/<^^y £A • 7 7/^M J 
-2 3 3O±DNAStt©9 0ji 1 ^IHRS»«E c o R 
I 5 0 u n i t s 3 ItXimmfrfcZ^ 

±&MLtc 0 :«EcoRI ^DNAl^o-n^ 
^^-PUC118 (^jBJSJ: 5 rfJIR) £fej|E8*^E 

c o r i -c^j^f a&y ^mtmm^tzh^m^ 

U 50mMFMg«{pH7. 6), 1 OmM^ 
ttxuj hsK ImM ATP. 1 0 mM MgC 
1 2 2WT 4 DN A y 33 — if 1 u n i t 4>frjft#£K&P 
L (#rtd^»*tt*»»*T*>S) , 4lC"ei5^lffl 

[0036] ±ie (b) rat>nfc7*7^^: K»*«r 

ffiK»/l">l)^(journal of Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 
7 0) \Z£*) x-is*. y fcT • =»y JM1 0 9 «?eit 
K) fc»M5*U 7Vtrvy^5 Omg $:^tpi§% 
[hy^hVlOg, ^f^hx^h7^h5 g> N 
a c 1 5 g&t5*>c 1 6 g frXB* 1 1 id^ 

[0037] z<omm±(D£.iimzmmiz£ vmittsm 

i^-if^W^y y-Y^-v-a v$rtT^ofc 0 fflv^7*n 
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K ' /^t^TAX (AppliedBiosyst 
ems) &K3 9 4 DNA/RNAi/>Wf- 
(synthesizer) Zft^X'&rfLLtz. 

[0038] nmzm^tt^u-jtnm&mmt* k<d 

Ala Gly Va 1 He Pro Val lie Phe Ala 

GCI GCI GTI ATH CCI GTI ATH TTY GC 
(gB?iI<K HI*AXJ*CXtt1\ YliC^T^TL, 

::-CAii7r=>, Gn?T-y. c\t->h^>. t 
a^-^>. iiim^y^^/Tt. ) 02 6 me 

r (2 611^) VhZ. 7x*-7<D&mzhit 

[0 0 3 91 ^L^i±fB^y Kyn-y 

5' *«8yyfi*&£ [y- 32 P] ATPty 
y h-^7^</Hfc [Analytical 
Biochemistry, 158, 307 — 315, 
1 98 6] . :/y y-f-^-^g VWu 

[Molecular Cloning, Cold S 
pring Harbor Laboratory P 
r e s s (1 9 8 9)] (OiiDfrfcofc. # 

^7^U'pUC1180l^3. 2 k b <DDNA 

(Mi-taut* &zfa4. 2 k b<D»AmK&m*>bti 

[0 0 4 0] ^7^^ K£pUC 1 1 8-Y- f r a 
(D) secYDNAifif^tfDNA»f)f (A) IK 

%2^ 7*7^^ 



±i£ (C) ItHfc^^^ KpUC 1 1 8 -Y- f r 
a gK^£ix5DNA$ipABrtf&. teWKUfttitflz* 
§lffc:1-£fctf>i^ ^7^^ K P UC118 (S«5gi:5 
rtifig) ^-s e c Yi&te^ DNA££tfDNA^tf$rTg2 

[0 04 1J ±12 (C) m-V'&ttzfyXZ KpUC 1 1 
8-Y- f r a g&MRBHRKp n I L ft h<D 

Zf?*% KpUCl 1 8 SrftJfggl^K p n I« 
Lfct>tf>£&£U 50mMh!l^W (pH7. 
6) , lOmMm^W HK ImM ATP, 
lOmM MgC 1 2 MT4DNAy^f- 1? 1 u n i 

[0 0 4 2] mbttft^yxZ KWMV\ 
S"? (Journal ofMolecular 
Biology, 5 3, 1 5 9, 1 9 70) iCfc^MIS 

y>5 0m g ^tf^% [Fy/h^iog, h 

x^h7^F5 g> NaCl 5g&tf£?;16g£ 

[0 0 4 3] ro«rifi±o±W*«r*ftl!:J:9«*»« 
U «#^<t»?^^^ KDNAfcft&WU ^^^^ 

$r^^TPi-<fct y7^;KpUC118(Ol$ 
3. 2kbWDNAWK-|:M, ££ff)l. 5kb^ 
ADNAKfrtf#i&&e>ix*: 0 #«<^MIR»lR'e^WfU^ 

5kbODNAK^OfHffi»|K»jaj| 

l lc^-f 0 

[0044] *it±mT~mc77x* K*«-mmuHk 

[004 5] 
1^2] 

KpUC 118-secY 



i 

2 
3 



BamH 1 
S a c I 
P s t I 

[oo4 6i ±.&<ommmm\z£9mL<}ttbtiz'7y 

x5> KfcpUC 1 1 8- s e cY^lt 61JLKJ: 
V s e c Yafis?DNAfc£tr*fr£*Sftl. 5 k b O 
DNAI^ (Kpnlilt) 
[004 7] Hlfe^2 
s e c YiIfc^DNA<0:£gffi£iJC>&£ 
^IJfeflllO (D) TOWcsecYl^DNA^r 
dtrft$ds«t|i. 5 k b^DNABrtftcov^ 
SiB^J^y^^^ KpUC 1 1 8£*:l*pUC 1 1 9 



®mm)i<D±Z£ (kb) 
4. 7 

4. 1, 0. 6 

3. 5, 0. 7, 0. 5 

(dideoxychain termination 
£&) (Sanger, F. et a I. , Proc. N 
at. Acad. Sci.USA 7 4 , 5 4 6 3, 1 

9 7 7) lc «fc 9 gl 2 l:7FL»@l:^ot^t/b 0 
[0 0 4 8] ^<o^Kjij^^-y^y-x^>^7 

Atf)#£a>P>, s e c Yjtfc^DNAft. 
^oS^J# -g- 1 lc^i-J^gEJij$r^i-§ 4 4 0 <@c^r ^ 
/Sfc£^~ K-T6 1 3 2 0 »?ftj&£ftTV>£ 

[004 9] m&M3 
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R Y 3 0 (DjfefjfL 
(A) 7=7*1 K p B Y 5 0 3CDgg% 
^7^U'pBY503lt y U \fs<9 }) $ J* • * ? 
ft^IF012144 (FERM BP-251 
5) frb#mZftftft*&mi 0*Xdr/VY^<D-fy* 

[0 0 5 0] ^rt»«A#» mm 2 g, (NH 4 ) 

2 S0 4 7g, K 2 HP0 4 0. 5 g, KH 2 PO 
4 0. 5g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 

0 6mg, MnS0 4 • 4-6H 2 O 6 m g , $0: 
*-*X2. 5g, #lF5y*5g* ^>2 0 0f» 
g. Mf7^200yg, ^-^2 0gMI 

1] 1 1 (c\ yi/^rJJ ?A • xfttzz* 

1 fo i 2 i 4 4 ^Mi^t-e^i, 

m*fc 0 HfeftfclMKrl 0mg/ml©»ll:y/f 
-A£-£tf$if?£ [25mMh!l7 (t Kn^r^f 
AO T^/>*V V lOmM EDTA, 5 0mM^ 

2 0mllC»»U 3 7 < C-?H$ffi&££-£ 
£:<, S&fKKT/Mry-SDSifc [0. 2N NaO 
H, 1% (W/V) SDS] 4 0m I fcRflDU 

y <}J»mWi [ 5 MS*&;*7 y t> 6 0m 
1 , 11. 5raL ^©tK 2 8. 5ml 0>&£ft] 

3 0mlMPU *#^LTa»b**+fcl 5£B 

10 0 5 1 J «Mfr±*£8fc«f::»U 4ttl0^ 
|8h 15, oooxg(038^Wc*»»t, ±a««r# 

*M£i;:»u muTvs^m, 15, OOOXg 

oftbawcMt. fcrnzmtoLtio &m\z2mm<D^ 
#hk is, oooxgoa^sm, et«$r@iix 
[oo5 2i TEg»i [hy*i 

OmM, EDTA 1 mM ; HC 1 Ct pH8. 0[Zffi 
m 2ralC^Lt *#*fctt{fc-fcS/*A*« [5 
fg»&£>TE$g«*&l 0 0mU:Mtv/^l 7 0 g 
15mltl0rag/mU^^ 
T'n^K^lml^ir, ^Ml. 3 9 2 g/ 
m 1 IC^t>^/c D 1 2^4 2^, 1 1 

6, 0 0 0Xg<Dig*#K*tfofc. 
[0 0 5 3] 7^7^; KpBY5 0 3ttKMIIUtKcJ: 

^7^5 KpBY5 0 3*r£tra«tt*r#fc. fc^-er 



KpBY5 0 3£^fr3tfWC3M^:hhy r>A 
»»Sr*»«*3 0mM«cSSaiDLfc«. 2figrS^*/- 
A'tiD*., -2 0tlWELfc o :©»»«rl5, 
0 0 O X g OiS^ilC^inDNA?r«^, y? 
* S KpBY50 3£50/i g#fc 0 
[0 0 54] (B) 7^7^-: K^^-pCRY30(7) 

7'7^U t pHSG2 98 (£?gi£«) 0. 5 a g (CM 
Pl^Sa II (5un i t s) £3 7 *C 1 H^Efi? 3 
^> ^7^^ KDNA^^I^Hflt MS (A) 31 
^SH*IU^7^5 KpBY503O2|i gfCMPKBX 
Xhol (lunl t) t3 7tt3 0»IBEeSt 

LT^^ 5 0 mM M) ^^fip H 7 . 6, 
lOmM MgCl 2 , lOmM^ft^K K^, 
ImM ATPMT4DNAy^- fef 1 un i t 

*<£5K#Jifc#£3a{LU l 6t:*c i 5*MB«iBLfc. 
rto^$rffiv>r^^^y br-^yjMioa^v^ 

[0 05 5l«Wfe(i30 M g/ml 
<D#^^>V, lOO^g/ml (MSI) ^>IP 
TG (^y^ntr^-/5-D-^^7^ ^7/^> 

K) 100M/ml OX-gal (5- 

z/u^-A-fuu-Z-^y Ky /U- — D — Jf 7 ? 

htf^/v'K) «T^tfL»* {hy^h^lOg, 
^5g, NaCl Sg&tfJHMUl* pH7. 
2) ^3 7X^X2 4 U ±llr#<b LT#<bft 

fct><o£il^U ^7*7^0 f $:7;My-SDS& 
[T- Man i a t i s, E. F. Fritsch, 
J. Sambrook, "Molecular c 1 o 
ning w (1 98 2), 9 0 - 9 1 fc«fc «9 fthttl 

[0 0 5 6] ^Wgl, 7^7^^ KpHSG298(OS 
a 1 KpBY5 0 3*3lE^J4. Ok 

b^^A^fc7*7^^ KpHSG2 98-or 

i&'&btitio }k\zmm<D&&&M*\ «£ (a) 

ISbfttiZfy* * KpBY5 0 3DNA^JW|5Kp 
nlWEcoRl{;tfeltt^^2. lkb 
<DT>NAMK%±m-y7X* KpHSG298-or i 
(DK p n I £ c o R I n-- v^L, 

K^**-pCRY3 0£fi&LfCo 
[0 05 7] Hife0lj4 
7*7^U'pCRY30-se c YOffrfc&r/^ V *M 

mmmi<o co ^-c#^n/cy^^^ kpuci i 8 

- s e c Y 5 a g £#JK6*3IK pnl^5units 
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3(7) (B) T$rtnL>h1f7y*% KpCRY30 1m 
g£fc]f&B*3&Kp n I lunit»\ 3 7t;-Cl 
&fm&fciS*£ftte Ltzi><0*m&^ 5 0mMM*& 
(pH7. 6). 10mM^t^KF-/K 1 
mM ATP, 1 OmM MgC 1 2 5o£T$T 4 DN A 
y#— tfl un i t<£>£-/$#£&aoL (#/£#o»ftf* 

i D k 7 • 3 i) j m 1 0 9#£7#ft$G& U #-J-*"f > 

g/ml ZStft&m [hy/hVlOg, 
^ h^** h7^F5g, NaCl 5 g&tf^l 6 

[0 0 5 81 ro^lfi±o^W^^^icJ;0^^» 
U ifc&ftJ:')^*:* KDNASrteffiU St:/?*? 

8. 6 k bftDNAWrfrlzM^ 5kbtf)Jf 

[0 0 5 9J fl^lESlte, fe*m^XK<Dt 

mmmm 

E c o R I 
B a mH I 
Kp n 1 
Xh o I 



3 (FERM BP-1 4 9 7) KpBYSO 

«*U ^>'J >G£rl^y h/m 1 left 6 £9 1- 

i^2 0m 1 (2 7 2mM 

Sucrose, 7 mM KH 2 P 0 4 , 1 mM M 
gCl 2 ;pH7. 4) IzXfcfrLtio £ b(CtIft£i§ 

^7>8iLr*a6, 5m\<D'<^x%mmmmu o. 

7 5ml<D*Bft&£, iftiaT^tWc:^^ KDNA^ 
msOv 1 ££il£U 7K c r 1 lcr2 0^»@L^: o v> 
-V/sVUr- KtfJK) &^T, 2 50 0^ 

/Vk 2 5mFDK&£U '^V*£Rl^**lC2 0 

^rasiatfco ^s^amicogjjiaA^c^usot: 

ftA) Sr*tf«rlBA*^««l(C«*L3 0t:tf2-3H 
B««Lfc. tll^L^tWvyWi:^ men 
ffifl|3 (A) W£lB«©*«fe«rfflv^X^7^5 Kfc* 

-r. 

[0 06 0J 
[£3] 

KpCRY30- s e c Y 



1 
1 
2 
1 

[0061] ±ie»jiB^tcj:9^«<5^ett5^7^ 

U^pCRY30-se cYi^l^t 
^;KpCRY30-se c Y izXVT&mm&Ztlltrf 
UtV^ry - 77^AMJ 2 3 3 - s e cYii, 

wo< «mm it@i#3 wxmmsmk&tox 

#$51 3 3 0 2^ (FERM- 1 3 3 0 2) <t LT^f6 
[0 0 6 2] 

iwm] &n%% : 1 

mi\<»&Z : 1320 

GTG TCC GCC ATT ATT CAG GCA TTC 
Val Ser Ala lie lie Gin Ala Phe 

1 5 
ATT TTC TTC ACT ATC GCC ATG ATC 
He Phe Phe Thr He Ala Met He 
20 

ATC CCT TCC CCG GGA GTT GAC TAT 
He Pro Ser Pro Gly Val Asp Tyr 
35 40 
GAC TTG ACT CAG GAT CAG TCA AGC 



1 



gmmR<D±z$ (kb) 

10.1 
1 0. 1 

8. 6, 
10.1 

&&\<Dmm : Genomic DNA 

mm 

: MJ233 

: peptide 
&&&m : 1-1320 



AAG GAC GCC GAT 
Lys Asp Ala Asp 
10 

GTT CTA TAC CGC 
Val Leu Tyr Arg 
25 

GCA ACG ATT AGT 
Ala Thr He Ser 

GTT TAT TCG CTG 



CTG CGT 
Leu Arg 



AAG AAG 
Lys Lys 

15 
GOG CAG 
Ala Gin 



ATC GGT ' 
lie Gly . 
30 

GGT CGT - 
Gly Arg 
45 

ATT AAC CTG TTT 



CTG CGT 
Leu Arg 
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Asp Leu Thr Gin Asp Cln Ser Ser Val Tyr Ser Leu lie Asn Leu Phe 

50 55 60 

TCC GGT GGA GCG CTG CTG CAG CTG TCC ATT TTT GCT ATT GGT ATC ATG 
Ser Gly Gly Ala Leu Leu Gin Leu Ser He Phe Ala lie Gly He Met 
65 70 75 80 

CCG TAC ATC ACG GCG TCT ATT ATC GTG CAG CTG CTG ACT GTG GTT ATT 
Pro Tyr He Thr Ala Ser He He Val Gin Leu Leu Thr Val Val He 

85 90 95 

CCA CAC TTT GAG GAG TTG AAG AAG GAA GGC CAG TCT GGC CAG GCC AAG 
Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 

100 105 110 

ATG ATG CAG TAC ACC AGG TAC TTA ACG GTT GCC TTG GCG TTG CTT CAG 
Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 

115 120 125 

TCT TCG GGC ATC GTC GCG TTG GCG GAC CGT GAG CAG CTG CTT GGC GCA 
Ser Ser Gly He Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 

130 135 140 

GGC ATT CGC GTG CTG TCG GCT GAT CGC AAC TTC TTC GAC CTC ATT GTT 
Gly He Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val 
145 150 155 160 

TTG GTC ATC ACC ATG ACT GCG GGT GCA GTG CTT GTG ATG TGG ATG GGT 
Leu Val He Thr Met Thr Ala Gly Ala Val Leu Val Met Trp Met Gly 

165 170 175 

GAG CTC ATC ACG GAA AAG GGC GTA GGC AAT GGT ATG TCG CTG CTG ATT 
Glu Leu He Thr Glu Lys Gly Val Gly Asn Gly Met Ser Leu Leu lie 

175 180 185 

TTC GCT GGT ATC GCA ACT CGC CTC CCA ACT GAT GGC ATG AAC ATT CTG 
Phe Ala Gly He Ala Thr Arg Leu Pro Thr Asp Gly Met Asn He Leu 

190 195 200 

GGC AAC TCC GGC GGC GTG GTT TTC GCT GTT GTT CTG GCT TCC GTT CTG 
Gly Asn Ser Gly Gly Val Val Phe Ala Val Val Leu Ala Ser Val Leu 

205 210 215 

ATC CTG GTC ATT GGT GTT GTA TTC GTT GAG CAG GGC CAG CGT CGT ATT 
He Leu Val He Gly Val Val Phe Val Glu Gin Gly Gin Arg Arg He 
220 225 230 235 

CCA GTG CAG TAC GCA AAG CGC ATG GTG GGT CGT CGT CAG TAC GGT GGT 
Pro Val Gin Tyr Ala Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly 

240 245 250 

TCT TCC ACT TAC CTG CCT TTG AAG GTC AAC CAA GCT GGT GTT ATC CCA 
Ser Ser Thr Tyr Leu Pro Leu Lys Val Asn Gin Ala Gly Val He Pro 

255 260 265 

GTG ATC TTC GCG TCT TCC TTG ATT TAC ATG CCA GTG CTG ATT ACT CAG 
Val He Phe Ala Ser Ser Leu lie Tyr Met Pro Val Leu He Thr Gin 

270 275 280 

ATC GTG AAC TCT GGT TCG CTG GAA GTG TCT GAT AAC TGG TGG CAG CGC 
He Val Asn Ser Gly Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg 

285 290 295 

AAC ATC ATT GCG CAC CTG CAG ACG CCT TCT TCC TGG CAG TAC ATT GTT 
Asn He He Ala His Leu Gin Thr Pro Ser Ser Trp Gin Tyr He Val 
300 305 310 315 
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TTG 
Leu 

CAG 
Gin 

TTT 
Phe 

TTC 
Phe 

ATT 
He 
380 
TCG 
Ser 

TCT 
Ser 

AGC 
Ser 

m 1 1 *&m<D sec 

102] *$?ts&mi. 



TAC TTT 
Tyr Phe 

TAT GAT 
Tyr Asp 

ATC CCT 
He Pro 
350 
GTC ATG 
Val Met 
365 

GCT GTG 
Ala Val 

GCC GGA 
Ala Gly 

GTT GCA 
Val Ala 

AAC TAC 
Asn Tyr 
435 



GCA CTG 
Ala Leu 
320 
CCA GCT 
Pro Ala 
335 

GGT ATT 
Gly lie 

AAC CGC 
Asn Arg 

CTG CCA 
Leu Pro 

GCA ACT 
Ala Thr 
405 
CTG ACC 
Leu Thr 
420 

GAA GGA 
Glu Gly 



ACC ATC TTC TTC 
Thr lie Phe Phe 



GAG CAG 
Glu Gin 

CGT CCG 
Arg Pro 

CTG CTG 
Leu Leu 
370 
AAC ATT 
Asn He 
385 

CCA TTC 
Pro Phe 



GCT GAA 
Ala Glu 
340 
GGC CGT 
Gly Arg 
355 

TTT GTT 
Phe Val 

ATG CTG 
Met Leu 

GGC GGA 
Gly Gly 



ACA GTG AAG CAG 
Thr Val Lys Gin 
425 

CTT CTA AAA TAA 
Leu Leu Lys *** 
440 



TCT TAC 
Ser Tyr 
325 

AAC ATG 
Asn Met 

CCG ACT 
Pro Thr 

GGT TCC 
Gly Ser 

GAT CTA 
Asp Leu 
390 
ACC GCA 
Thr Ala 
410 

ATT GAG 
lie Glu 



TTC TAT GTT 
Phe Tyr Val 

AAG AAG TAC 
Lys Lys Tyr 
345 

GCT GAG TAC 
Ala Glu Tyr 

360 
CTG TAC CTG 
Leu Tyr Leu 
375 

GGT GTT GAC 
Gly Val Asp 

ATC TTG ATT 
lie Leu He 

AGC CAG CTC 
Ser Gin Leu 
430 



TCT GTT 
Ser Val 
330 

GGC GGA 
Gly Gly 

TTG GGA 
Leu Gly 

GCT GTC 
Ala Val 

GCC GGT 
Ala Gly 
400 
CTT GTA 
Leu Val 
415 

CTG CAA 
Leu Gin 



Y&fc^DNA£r&trDNA»r 
5kb <D&ftW<n sec Yftfc 



[®3l jh5&m<D-f=7 KpCRY30-secY<0 



mi] 



Kpnl SmaX PstI Ball 



Sac! 



PstI 



Kpnl 



200bp 
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[02] 




-13- 



(si) int. ci. 5 mifc^r frftmm&* fi msm^mm 

// C 1 2 P 21/02 C 8214-4B 

(CI 2N 1/21 

C12R 1:13) 

(C 1 2 P 21/02 

C 1 2R 1:13) 
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(i9)B*s#ft/r (j p) (i2) & H 4*f ffc & (a) mmm&M&n 

^11^6-261766 



(51)IntCl. 5 






F I 




C 1 2 N 15/54 


ZNA 








C 1 2 P 13/08 


A 2121- 


-4B 






//(C12N 15/54 










C 1 2 R 1: 13) 












9050- 


-4B 


C 1 2N 


15/ 00 A 








I»3jc3fa>»8 OL (£28 10 fc**HK&< 


(2i)ajfii#*t 


^®¥5-55451 




(71)tb^A 


000006057 












(22)HiIIB 


¥#5^(1993)3 ii 16 B 






*S«^«BBEAon-TB 5# 2^ 








(72)&b^ 


{££ *tt 










K»!l«ftlRFBIMBT+* 8 Tg 3 # 1 ^ 


















(72)#MI« 


#^ mm 










mtmuamsm**; s t§ 3 * i 


















C72)SW* 












R!*«««Wf 8Ti3f 1§ 


















C74)ftSA 


*W± 0j* rim 













(54) [Ml0«ft] 7*-K'<* ^^>t^> 3 >(7)^$nfcrx^^wh^^-^^n^K-r5it^DNA^ 
(57) *S>fW§ 

[to*] a e ci»f4$r^r La>o l - y 

lBl,1f7l'\fs<?y'V *}A • 7 7/UMJ 2 3 3d>&¥ 
DNA, 

H(ElfcS*bfc^nr/<^^y *A • 7 7^AMJ 2 3 3 
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[#aF5&3fc£>4eS] -r x ) k> • 7 7s*A ( Brevibacterium 

[ifrfc^l] ^Hf/^fJ» $J*mm&&&<DL-}) f 1 a v urn ) M J 2 3 3 "CfcfctSjfcJg 1 g£«CDitfc^ 

S^lCAS^-f- hVV^-O-fc k^v^a DNA 0 











GTGCCCCTGG 


TCGTACAGAA 


ATATGGCGGT 


TCCTCGCTTG AGAGTGCGGA 


ACGCATTAGA 


60 


AACGTCGCTG 


AACGGATCGT 


TGCCACCAAG 


AAGGCTGGAA ATAATGTCGT 


GGTTGTCTGC 


120 


TCCGCAATGG 


GAGACACCAC 


GGATGAGCTT 


CTAGAACTTG CTGCGGCAGT 


GAATCCCGTT 


180 


CCCCCAGCTC 


GTGAAATGGA 


TATGCTCCTG 


ACTGCTGGTG AGCGTATTTC 


TAACGCTCTC 


240 


GTCGCCATGC 


CTATTGAGTC 


CCTGGGTGCA 


GAGGCTCAAT CTTTCACGGG 


TTCTCAGGCT 


300 


GGTGTGCTCA 


CCACCGAGCG 


TCACGGAAAC 


GCACGCATTG TTGATGTCAC 


TCCAGGTCGT 


360 


GTGCGTGAAG 


CACTCGATGA 


GGGCAAGATC 


TGCATTGTTG CTGGTTTCCA 


GGGTGTCAAT 


420 


AAGGAAACCC 


GCGATGTCAC 


CACGTTGGGT 


CGCGGTGGTT CTGATACCAC 


TGCAGTTGCA 


480 


TTGGCAGCTG 


CTCTGAACGC 


TGATGTGTGT 


GAGATTTACT CAGATGTTGA 


CGGCGTGTAC 


540 


ACCGCTGACC 


CGCGCATCGT 


TCCTAATGCT 


CAGAAGCTGG AAAAGCTCAG 


CTTCGAAGAA 


600 


ATGCTGGAAC 


TTGCTGCTGT 


TGGCTCCAAG 


ATTTTGGTGC TACGCAGTGT 


TGAATACGCT 


660 


CGTGCATTCA 


ATGTGCCACT 


TCGCGTACGC 


TCGTCTTATA GCAATGATCC 


CGGCACTTTG 


720 


ATTGCCGGCT 


CTATGGAGGA 


TATTCCTGTG 


GAAGAAGCAG TCCTTACCGG 


TGTCGCAACC 


780 


GACAAGTCCG 


AAGCCAAAGT 


AACCGTTCTG 


GGTATTTCCG ATAAGCCAGG 


CGAGRYTGCG 


840 


AAGGTTTTCC 


GTGCGTTGGC 


TGATGCAGAA 


ATCAACATTG ACATGGTTCT 


GCAGAACGTC 


900 


TYCTCTGTGG 


AAGACGGCAC 


CAYCGACATC 


ACGTTCACCT GCCCTCGaC 


TGACGGACGC 


960 


CGTGCGATGG 


AGATCTTGAA 


GAAGCTTCAG 


GTTCAGGGCA ACTGGACCAA 


TGTGCTTTAC 1020 


GACGACCAGG 


TCGGCAAAGT 


CTCCCTCGTG 


GGTGCGGGCA TGAAGTCTCA 


CCCAGGTGTT 1080 


ACCGCAGAGT 


TCATGGAAGC 


TCTGCGCGAT 


GTCAACGTGA ACATCGAATT 


GATTTCCACC 


1140 


TCTGAGATCC 


GCATTTCCGT 


GCTGATCCGT 


GAAGATGATC TGGATGCTGC 


TGCACGTGCA 1200 


CTGCATGAGC 


AGTTCCAGCT 


GGGCGGCGAA 


GACGAAGCCG TCGTTTATGC 


AGGCACCGGA 1260 


CGC 










1263 



(mm*. 8 3 5#@ORttGXf*A£^U 8 3 6S l\> ) X'&ZtlZ L- !> J;$7 -f- K'<y 94 > 
^ 9 0 2#@^ai:t/9 2 3#|OYttC3(ttT^ t IT*> a XOfflfeZtllty Xs</U> h « a- 

U 8 3 5#|WR^GT^0, 8 3 6#S, SJtWDNA. 

9 0 2#B*>J;tf 9 2 3#BOY3d$C-C*>*rtli«: m&&4] tMDT^/mmil 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

H5 120 125 

Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 HO 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp 
165 

Asp Gly Val Tyr Thr Ala Asp Pro 
180 

Leu Glu Lys Leu Ser Phe Glu Glu 
195 200 
Ser Lys He Leu Val Leu Arg Ser 

210 215 
Val Pro Leu Arg Val Arg Ser Ser 
225 230 
lie Ala Gly Ser Met Glu Asp He 
245 

Gly Val Ala Thr Asp Lys Ser Glu 
260 

Ser Asp Lys Pro Gly Glu AAA Ala 
275 280 
Ala Glu lie Asn He Asp Met Val 

290 295 
Asp Gly Thr ZZZ Asp lie Thr Phe 
305 310 
Arg Ala Met Glu lie Leu Lys Lys 
325 

Asn Val Leu Tyr Asp Asp Gin Val 
340 

Gly Met Lys Ser His Pro Gly Val 
355 360 
Arg Asp Val Asn Val Asn He Glu 

370 375 
He Ser Val Leu He Arg Glu Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly 
405 

Ala Gly Thr Gly Arg 
420 

(K^iJ+. 2 7 9#@<£>AAAttA 1 a XttT h r XI* 
Val^U 301#|©YYYttSerXliPhe 

308#BcDZZZI2Th r Xte I 1 e £73* 
U 2 7 9#|OAAA^Alat*>^ 3 0 

l#g<DYYYaSs e r XhV x 308S@OZZZ# 
ThTThZZt&*\<\ ) "Cl^f^L-U V>IZ± 

dn a =y*m&mpH^&W8mmm&*izmfc* 



155 160 
Val Cys Glu He Tyr Ser Asp Val 

170 175 
Arg lie Val Pro Asn Ala Gin Lys 
185 190 
Met Leu Glu Leu Ala Ala Val Gly 
205 

Val Glu Tyr Ala Arg Ala Phe Asn 
220 

Tyr Ser Asn Asp Pro Gly Thr Leu 
235 240 
Pro Val Glu Glu Ala Val Leu Thr 

250 255 
Ala Lys Val Thr Val Leu Gly He 
265 270 
Lys Val Phe Arg Ala Leu Ala Asp 
285 

Leu Gin Asn Val YYY Ser Val Glu 
300 

Thr Cys Pro Arg Ser Asp Gly Arg 
315 320 
Leu Gin Val Gin Gly Asn Trp Thr 

330 335 
Gly Lys Val Ser Leu Val Gly Ala 
345 350 
Thr Ala Glu Phe Met Glu Ala Leu 
365 

Leu He Ser Thr Ser Glu He Arg 
380 

Asp Leu Asp Ala Ala Ala Arg Ala 
395 400 
Gly Glu Asp Glu Ala Val Val Tyr 
410 415 



?:4Mi*5r^ftfit5L- y vxow&m. 
looo 1] 

3 ><Dmf&ZfttzTXs<;uh*1—' V (E. c. 2. 
7. 2. 4. ) ^-K^aiB^F-DNA, mftBTD 

ztut=> y *mmmRxm=* y *mm*x**& l - y 
[00021 L-y^>ti % ^mr^/mti.xmm 

tlXl^ 0 
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[0 0 0 3] 

5 1 -2 1 0 7 8 ^&SL 5 3-1 83 3^ 

Nf&B86 2-8 6 9 2 „ *fi& 

iL«JHv^KiM6t>a»ditrv^ (4»HBB5 6-i 

6 0 9 9 7#4**L ttHHB6 0-6 2 9 9 » 
03B86 2-7 9 7 8 . L*»U£*Se>, 

* ixr v * s #tfcu j: 6 l - y v 5 v 

[0 0 0 4] L-y i^^tf&jfclCfc^T, L-T* 
— fef (E. C. 2. 7. 2. 4. ) \Z±*)L-TX'<7 
tt, *»^**-C*>SL-y^><cJ:Dlfl*Srgtt6, 

[0 0 0 5]-^ r^h*t-f (E. C. 2. 
7. 2. 4. ) fca-K-rS&e^fcL-ttt, ais/*y 
tT*a!l ( Escherichia c o 1 i ) 
fl^ilfe^ (Journal of Biologica 
1 Chemistry, 2 5 6 , 10228 — 102 
3 0, 1 98 1M) &X<W9tetlX^&. ^ 
7AK^jWH6*OrxyNV^h^— fef (E. C. 2. 
7. 2. 4. ) tlttt, '<^AO* • **vu* (Bac 
illus subtilts),? y^s<frV 
• (Coryne form glutam 

i c urn) «?jfl5*HbJxTV^ (Journal of 
Biological Chemistry, 2 6 2 , 
8787-8798, 1 98 7 ;Mo 1 e cu 1 a r 
Microbiology, 5^, 1197-1204, 
1991« „ Lfalrtt&b, *AJR 
ft*©7^/^h*t-tf <E. C. 2. 7. 2. 

4. ) fca-Krsae^ico^rttie^wftwittj!, 

[oop6j*^f^ ^nr/^f^A' 

7y/<Jx ( Brevi bacterium f 1 a v u 
m) MJ 2 3 3tM^«!), 7^h#t- t?»B 

ALT, n^iii^s^u, 0B*mEJft$*ifc 

=>y*®mmzm^z>t* a^wtcL-y^vfcs&L 



[0 0 0 7] 

[£w##fci,.fc5*-rss!is] ^sn^BMft. *u 

(E. C. 2. 7. 2. 4. ) £3-K-r*3tfi*DN 

u »=iy*a!»«is:fflv^-c. iffc^a^e>s&ic» 
settle l - y ^vfcBie-r 5 r t vhz. 

[0 0 0 8] 

«ra*T'<<«atW5t4:l[iafc«|* % S- (2-7^ 
a^AO -l-^t-O (J^T-HSr Taecj £B& 

^fHB**Hfcay*a!tt««:ffiv^t, se»ica*n 

[0 0 0 9] *>< LT*3BWC,fcfttf. 

(1) ^u^^ry *?Amm#&x<DL-))i?>{z£ 

(2) aEEW*OKJi»*6-C^*n6DNAM[SE 
fifDNA ; 

( 3 ) tt£S?Mt0>£?!IS-J§' 7^^?tv57^ &gi?ij 
fDNA ; 

(4) ^aS^DNA^ A ^ti^^^^7>^^ K ; 

(5) K^K(E»*tLfc3y*a!*l 

(6) B»mE«^nft:ay*a«fl[Mv\ 

* zmmt lt l - y ^>«sft-r zxmm&zti 

[ooio] ut. *&m\c^xzb\£&m\cwim-t 

3o *&m<0 f L — y £%>7 j — \ts< yp^l/t 

iS^DNAj fctt, AEC£<£*rf HC±W 

y *mtm<o o v i?><o£S&&wm Lit 

filWDNA, "t-*fc>t)L-y ^>{Cj;57^- K'< 

(E. C. 2. 7. 2. 4. ) ta-miWDN 
A^rlt^i-et^-Cfo^o 

[ooii] ^c^^L-y i?>iz&Z7j-yMy? 
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K1-6»fi-**r*tfDNA»rJS- (SAT* Zti* lA»r 

JBMMB* ^AECiMttiyu^f^A- 
7 7^ ( Brev i bac ter ium f 1 a v u 
m)MJ 2 3 3 (FERM BP-1497) *iJ:V^ 

[0 0 l 2 J 1"ft;b*>, Amfr<D&&j:m6m»£tob 

'J £A • 7 ( Brevibacter i urn f I 

avum )MJ233 (FERM BP-1 4 9 7) *5 

[ooi3] ztib<Dm±to&mmtm\sTAMK&m 

hZ>:9cT* 7*1/^/^7 y # A • 7 7>^UM J 2 3 3 

iiaon^ttw, ro®««M$rAEc 

10g/lttt5W*Jft C^O. 2%, «fc£0. 

7%, KH 2 P0 4 0. 0 5%. K 2 HP0 4 0. 0 5 
%. Mg S0 4 • 7H 2 O 0.0 5%. F e S0 4 • 

7H 2 0 6mg/L MnS0 4 - 4-6^0 6 
mg/L n-Wy200jig/K f7^>M 
ill00iig/l, ^20g/l % ^/Pa— *2% 
ti&m&WM) ) KCfttkU U 3Otl:T3 0TOt 

u ^cfc^D^^dti-tiao, AEcci 
tt£*rr s^tfcyuev^^y r>A • 77^mj 2 

[0 0 14] ±I5cOJ:9JcLT^f>ttfc^^^»^ 

una* lt, L-y ^ >*>&m# 

*> mm lt v *s *> $ ic&srt- 5 ^ £ tc * 

9. AECWttSr^TL^oL-y ^^^ttOifJ&DLfc 
^WtT/^ry 7A77^AM J 2 3 3 r £ 

UT#6*t*AKfrO(ia&J|^4<5«4 

*o 

[00 1 5] yi/f/^ry^A- 7 7/^MJ 233 
-Leu-AEC-Lysl63 (FERM P-13 
5 12). ^UfcX^y r>A • 77/^AMJ 2 3 3- 
AEC-Lys84 (FERM P-13511) » ^ 
I/^/<^T^A - 7 7^AMJ 2 3 3-AEC-Ly 
s242 (FERMP-13513) , 7*1/^7!) 
!>A«77/^MJ 2 3 3-AEC-Lys40 (FE 
RM P- 1 6 5 1 0) Q 

[0016] rn&XM*o»¥MttKa, AEcifft 



Ut?s<fiT\) £A • 7 7^MJ 2 3 3 bmm~?hZ> 
(®¥tt&HlCo^Ttt, #§803 5 1-1 3 0 5 9 2^* 
ten&M) o ±?2L^AECj«i4$rWL, ri>oL 

-})iS>£.m&<Dmimi,it7i'*r'<? : ?v *a * 

AM J 2 3 3»<0iM«d»e>aSffe*DNASrttU+5o 
r OSfefefrDN A«r»S*«l«»*^ fllXLt* E c o R I 

[0 0 17] ^ftaDNABrK^o-^^^* 
-\ M«pHSG3 99 (SBi&») C#AL, r<D 

^?*-*m^x x r^^h^rt- tfag^&fcu 

fc*:^ (^>*!)tr« ^D) ^CGSC50 7 

V^ — ( Escher ichia c o 1 i Gene 
tic Stock Center), 7 s '**- h J* > h 
• • sUXuis—^ 3L—>\, . zr-/<—*/jT J (D 
epartment of Biology, Yale 
University) ; P. O. Box 6666 
New Haven, CT 06511-744, 

u. s. a. mmm zmwm&L, AEcmt 

So 

[0018] »e>*i6*Kfi»«J:D^7^5 Kdna 
«*WU iWK»*T*»i-5rfc^J:i9#A$*bfcA 

e c iN?fe$r*r Ld^o l - y i> ^^m<omm \,it7i-v 

'<*T» *A • 77^AM J 2 3 3tt2fe&ttA*4>Atf 

DNABrttSr. ±Mmxfflmm*'<9*--7yx% K 
?£f£&&i£, tf^tf, i£{b#/i->?Ai£, &&'<*,*& 

[0 0 19] ftbftzm%m»ft£.*)zfyx* KDNA 

E C iNiSr^fif L^oL-!) is>±m&<DmJw U7*i^e 
*A . 77/UMJ 2 3 3ttJfe&#*£0Al9F 

tl$AHrjt^- oft, ±iBAECiN$£*fLa>oL-y 
v^^lMJllUynf/^7!) *A • 77/UM 
J 2 3 3*«>J6»feflcDNA*lWPRH*Ec oR I 
»»tJ:9«l9lilU *e>lc^H«:IH«»*Nr u It? 

DNAi«Wiwa^t5 0 
[0 02 0] rtOtfjl. 7kb^L-y^y(;j:-57^ 

— tf^a-K-rsae^^tfDNAw^, &hcd$ij 
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« 



[00 2 1 ] 



1*1] 



P V u 11 


3 


0. 


1, 0. 


2, 


0. 


7 % 0. 7 


D r a 1 


1 


0. 


2. 1. 


5 






Hi nc II 


2 


0. 


3, 0. 


6. 


0. 


7 


Hind III 


1 


0. 


4. 1. 


2 






B g I II 


2 


0. 


5, 0. 


6, 


0. 


6 


P s t 1 


2 


0. 


4. 0. 


6, 


0. 


7 


N c o I 


1 


0. 


5. 1. 


2 






X b a I 


1 


0. 


4. 1. 


3 







BWo&a* h&m Lizmz&m Lit. 

[0 0 2 3] r®Wt&rK<D±Z£} RTfzfyX* 

IS, ^>^y tT • 3!l(07A^77^ (A p h a g 
e) <ODNA*$mmmH i n d III -C^LT^etL 

• (D^r^T • 1 7 4 7 7 — v 5 U x 1 74 

phage) ^DNA$r$J|^P^Ha e III «tt 

^ e>ft*#?-£K*n<oD n AWiKtDm—tf y r ? y >vr 

tt, l%r^/a-~^y/V^^tcJ;oT^e)tt5^ 
£&J8U ff)0. lkb^P>lkb^fjJ§£0»f^(0^t$ 

[0 0 2 4] ±l2<0AECWte^L^OL-y 
^^teOtfj&DLfc:/^^^ y £A • 7 7/UM 
J 2 3 30^fefrDNA^IK^N r u I *3 cfct/E c 
o R I lc i o T§J»f1-^ r i: K <fc *) # bix* * § $ 
1.7k b(DDNA»f^l-o^rii. *-eDJggR?iJ£:/ 
7^n'pUC118^/h«pUC119 (£i@i&H) 
trAV^^^^^W^KMtt (d i de ox 
ychain termination Sange 
r , F. et. a 1 . , Proc. Natl. Aca 
d . S c i . USA, 7 4 , p 5 4 6 3 , 1 9 7 7) C 

SBfcll. 7 k b^DNA^rK-<Oi^E?iJ<D^-y^y- 



2-5i^-rgfi^ij$:^r-r6 i {>oTfo9, 4 2iior^ 

1 2 6 3©*I#^6*rtJt^t^ 

[00251 m&&m<omm^ 1 ic v jt«*t 

7^AMJ 2 3 3&&ftm&OTXs</Uh**t—1?&fc 

t Bo^tfrhZ* ) DNAOBB^iJ^^-t- 0 E£| 
#-^2irHfri2M J 2 3 3-Leu-AEC-Lys 16 
3«U;D»6;h,fcK*J, ia^J#-^3{CMJ 2 3 3-AE 
C-Ly s 8 4#J:0#fe;hfcfi0L fifl»#4fcMJ 
233-AEC-Lys24 2#J: 9 »&*lfcR7IJ, £ 
*1J#^5ICMJ 2 3 3-AEC-Ly s 4 0&J;!?&C> 

[0 0 2 6] *IBK^J*«>iaj!l#»l-5lc*Sn«E 
^J*» 6 W C» d»<c t *5 U % L - y 5; vic J: 7 4 - hv< y 

^rlttfitLT. 8 3 5#i, 8 3 611, 902#i, 9 
2 3#a<OJ^Sd^tL-enG^bA, C^f>T. Cti-b 
TlC&g-fZZ tlCioT, 2 7 9#@, 2 7 9#i, 
301SS, 3 0 8f@©7^»^tlfitAla^ 
6Th r. A 1 aHVa K S e rHPh e, Th 

[0 0 2 7] COEHMSr^lCLT. 
h^U^ h * a— ^k*^/* (Site-dire 
cted mutagenesis^, Kramer, 
W. et. al.Nucl. Acids Res. , _[ 
_2 , P 94 4 1, 1984) $rJfl^TA*Kjfc**£* 

[0 0 2 8] rix^cO^^^, *&W<DL-ViS^\z 

i-^$ti^^iBm«E^J#^-7(c^^n6r ^ yga 
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l - y *j >\z x a y 4 - K/< ? 

-K^SS^^tfDNABrttl*, ^ftOAECitt 

^XLif^ry^Vft^S ystem-1 Plus 

[0 0 2 9] tWBOtt< AECEH***^*:/!' 

tr/<^^y • 77^AMJ 2 3 3 XJltttt>jfe&#D 

/>W h & a- K-r*«f6*rH*«ilc»fc ? r t 

[0 0 3 0] *359!?>L-y \s>\Z£Z>y Z 
K-fSite^^tfDNAllr^ (AKtf) fi. aa«^ 

[oo3i] *^<7)L-y^yia57>f-K 
/< ? * -r > t tfis a $ ftfcr */<>u h -t> 

^ y^M^^*i-5^it^i#oynqe-^--e 

[0 0 3 2] *38WOA«frtf*»A1-*:: * % 

-21018 4^mc&$L<D7y*x KpCRY3 
0 ; &M¥2-2 7 6 5 7 5 *2tmz&M<D7 y * * K 
PCRY2K pCRY2KE, pCRY2KX, pC 
RY3K pCRY3KEWpCRY3KX;^ 
1-19 16 8 Z^<&m^RM(D-s*y** KpCRY2 
MpCRY 3 ; ftUBBSS 8-6 7 6 7 9 *^*JCSB« 
cOp AM3 3 0 ; #08835 8-7 7 8 9 S-^&ICfeifc 
COpHMl 5 19; $*&B885 8- 1 9 2 90 O-g^fftK: 
iSf(DpAJ 6 5 5, p A J 6 1 lMpA J 1 8 4 

4 ; #&BBS5 7- 1 34 50 O-g-tCggflKOp CG 1 ; ft 
&BB85 8-3 5 1 9 7^&#Kfei$(DpCG2 ; ftBBBg 

5 7- 1 8 3 7 9 9^&Wc|e3fc<£>pCG4&tfpCG 



[0033] *xi>ay*mmm<ofe±-'Z?fi-iftx 

h<D&&&L,<, -fy*% KpCRY30, p 

CRY2K p CRY 2KE, pCRY2KE, pCR 
Y2KX, pCRY31, p C R Y 3 KEJkXfp CRY 

[0 0 3 4] ±&7yX* K^^-pCRY3 0 £Pf 

X. ( Brevi bac ter ium s t a t i o n i 
_s_) IF012144 (FERM BP-2515) ^ 

h-fy*^ KpBY5 o 3 (rw/7^;K«i:o 
t>tH^l-9 5 7 8 5^i#i) DNASrfflttl 
U ®mm#Xh o I 4. 0kbO7*7^ 

fciJU tJRSSI^Ec oRljfcitfKpn It^^f^ 
2.1k b^y^^ K<DK£fl;«f6Sri?ISiie*fc£ 
tfDNAt&rtf (UTZtlZ r$^{UKtt««j tHpr 
) ZtyV tH1- 0 rfi&OPTOJS-*:^;** K 
p H S G 2 9 8 (ffliiSS) OEcoRI, K p n I « 

P c r y 3 o zmm-r c t 

[0 0 3 5]^ ±&-7*yX$h''<** 

(DAm^mxtt. mx.tt?y*% k-<**— *pizim 

cx s i % z ur-ifxmm i-xvm&s® t + 
y #~tf*yi-eii« ^ t ic J: 9 f? 9 r t 

[00 3 6] -fyT.^ KpCRY3 0^*^^)A»r 
K-O^A«. KpCRY3 0$r^J(lgf^Ec o 

K-rS38fi^*r4t/DNA«^ (AWtf) ^rDNAy^ 

5 t Ti^fife ^fix6^7^^ KpCRY30 iC^:«§g<7) 

^ m, l - y ^^<7>jH^ic»iaicffiv^ i t a?-c# 5 

7^U'pCRY30-AK8 3 5<!:MLt 7*7^ 
^ KpCRY3 0-AK8 3 5 C0^^(D^(CO^ 

^IBIIlS^5TIft^-t5o 
[0 0 3 7] :<DJ:M:LtM^WL-y ^vici: 

K^r, l&*»^*lc*Afr»«^«>** 
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T';-)A-77^MJ 2 3 3 (FERM BP-14 
9 7) . 7'l/^<^r!J^-77/<AMJ 2 3 3-A 
B-41 (FERM BP-1 498) , 7*H^/^7 
U!)A-77/<AMI 2 3 3-ABT-ll (FERM 
BP-1 500) % 7*U^7y!>A. 7ys<J±M 
J 2 3 3-ABD-21 (FERM BP-1 4 9 9) 

[00 38] ftfc, ±g£OFERM BP-1 4 980 
Stfctt. FERM BP- 1 4 9 7(DiMi^i:Lt 

-A*tetttK£»-C*>S C4#^BS 59-2 83 98^ 
$8®3 — 4ji#!$) . £fc x FERM BP-1 500 
<Dmm*, FERM BP-1 4 9 7©St*«i:l 

fcL-o-7?/igKh7^7-;t- -tfffisttsju* 

-ChZ 6 2-5 1 9 9 8 *&M*JIR) e $ lb 

l£, FERM BP-1 4 9 9«ttFERMBP- 
1 4 9 7a>ffitfc£&t*£ LfcD-a-T S /BSSfrrT* 
i—Hftf£&&&mX-1bZ> (#K)B86 1 -1 7 7 9 9 3 

[0 0 3 9] ZHb<DWL±Sfo<Dmc x 7 V V 

& • 7^-7^^ ( Brevibacterium 
a mm oniagenes ) ATCC68 7 1 % |pj A 
TCC13745. ^ATCC1 3 74 6 ; :/UtV<^ 
r y £ A • yV<y TJ^A ( Brevibacteriu 
m divaricatum ) ATCC14020 ; 7* 
\'¥s<?y' l JVJ± - h7T-*>*J* ( B r e v i 
bac ter iuml actofermentum ) A 
TCC 1 3 8 6 9 ; n V*'<?T)) V J* • i/^^^A 

( Corynebacter ium glutamic 
um ) ATC C 3 1 8 3 1 Ltf ^5 

[0 0 4 0] lf£<t Lt/ue/^ry !>A • 7 

7^AMJ 2 3 3fc*tom#£#^£S§3\ *Hl*riS# 
tt^7*7^U , pBY5 0 2 (#B?IB36 3-3 6 7 8 

7*^*#jh) <ntz?>, Mntm&mmvhzm&tfh 

BY 5 0 2 ZZt&m?LL\,\ %<K>Xbte7*7 

KpBY5 0 2«r^i-^7J^^LTtt. 

»ra-e*>6u A&mc»&i-z>zbh'zim-?*>z cb 

act. Rev. 3 6 p. 361^4 05 (197 
2) #M 0 KpBY5 0 2£A&ft(C|& 

[00 4 11 ^l/e/^f!) ■ 77/UMJ 2 

3 3£0^sr^^icpa^i--5«|j[^r^ y ^tuv 

^(£&:0. 2-50ag/ml) tKll^') 
A^o5K(»«:0. 2-50Mg/ml) ^tf 



0^-t^ o ^U3n^P,^i4|:7*77^ 
Kj*tti&f£&?TV\ 7*7^^KpBY5 0 2^^h 
r^6«c«ril«f5. w <£>8lfN£ X *) "fy ^% KpBY 

5 0 2i>mi;$H1t7*U¥s<<!7*rV 17^ • 77/UMJ 

2 3 3m%mmmbtiz>. 

[004 2] :^5i:u#W7*nr/^7!i!) 

A* 77/UMJ 2 3 3^^1§^C0Mia^7^5 

LTtt, ^>^y tr • ^ y&tj^uf- 

T • #n h#7lCo^T&6HT^5 i 9 1- (Calv 
in, N. M. and Hanawa 1 t, P. C. , 
Journal of Bacteriology, J_ 
7 0 , 2796 (1988) ; I to, K. , Nish 
i da, T. andlzaki. K. , Agricul 
tural and B i o 1 o g i c a 1 Chem i 
stry, _5J^, 2 9 3 (1 9 8 8) #f»0 , DNA$ 
®m~*<r>'<^xfcmWL (S a t o h t Y. e t a 
1., Journal of Industrial 
Microbiology, 5, 1 59 (1 9 90) # 

[0043] ±E<o*«fe-cjgfME»fc»e>naL-y 

i?> \z X 5 7 4 - h'y< v Z 4 is t tr y 3 £ titz 

\Z?\s\Z*9=ry *7 U • 7 7 ^MJ 2 3 3&*#<D*§ 

[0044] 

^TfC, |D2 0^4 0t, »*L<ft^2 5t:-^3 

1 0. &*L<ft7-~8tt&k-rzzt#v%. 

v> p HMii»x«7;u* y ^KittfT ? r. & 

[0 0 4 5] Z<DX?\ZLTfttbtlZ>m%V0frb&*m 
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a r £ & 5 l y ^(Dmmm-m^ 

|00 4 7] l - y ^ttfljaLtf, ii5&£#;7 

10 0 4 8] 

[0 0 4 9] (A) ^U^^f!l!)A-77^MJ 
2 3 3<Q±DUA(Dtem 

¥£«i&ifeAigdfc :l9S2g, (NH 4 ) 2 SO 

4 7 g N K 2 HPO 4 0. 5 g> KH 2 P0 4 0. 5 
g. MgS0 4 0. 5g, FeS0 4 • 7 H 2 O 6 m 
g. MnS0 4 4~6H 2 O 6rag, &R^*X2. 
5g, #1f5/®5g. Wy2 0 0/ig, &Sfc^r 
^200<ig, ^-^2 0g, ^#7tCl y b 

2 3 3 (FERM BP-1497) £*f»if 

t-cjgnu mbtitzmftzi omg/ 

m 1 ttfcglC y > r ^— A$r^|> 1 0 mM N a C 1 - 2 
0mMh!J7>g« (pH8. 0) - 1 mM EDTA 
-2Na^l 5 m I KfgjBLfCo ^C^nrt-fK 
MftSdU 0 0 /2 g/m i i:/<c^ J: 

3 7«lWi&U: P £<blcK:f;WMffiB£-7-hy * 
A^j^S^o. 5%lcft*J;9lc8saDU 5 0tt 
6tifm&&LX®mLtio :(Djg», ^Sco^^y 

^frlzmw t £fi&i§<k#8t ( 5 , 0 0 0 X g % 
2 0M l o-i 2<t) U ±JtiS»*r»8iL, Hit 

-r-hy^&o. 3Mt*sj:5ic«aiptfca, 2fgg 

<ap fl ^##1-SDNA&#7*#X£t £9. 7 0%x 

OmMhy^atr^ (pH7. 5) - 1 mM EDTA 
• 2Na^5m 1 £*DX, 4 < t-C-IJfe&®U 



[005 0] (B) mmttoMM 

±ffi (A) Jg-r^^^lf^^^y £A . 7 7/UMJ 
2 3 3OiDNAS»9 0/i 1 £faJIES£3&E c o R I 
5 0 u n i t s 3 7^-? 1 BMJRl&S-frSSdk 

^bfco :^EcoRI^DNAI^n--y^ 
^-pHSG3 99 9 TfiJlfc) «rMPR»«£ 

coRimUH, K!>^kfti3lLfct>0*»^ 
U 5 0 mM h y xmffifc (pH7. 6) , lOmMv? 
ftXK H/K ImM ATP, 1 OmM MgC 
1 2 &tfT 4 DN A y X—M 1 u n i t <D&$L%*% 

1005 1] (C) r^<^h^— gfr=» — K-frsa 

H^^H, x^/x!lt7-3!JCGSC5 0 74 (t 
hr A1101, lys C1001, met LI 

000) x$>Z> C ( ) ftl*TX'<;\'h*1—' vmfc* 

(Genotype) 0 
[0 0 5 2] ±|B (B) mx^btlft^y^^ KSfKfc 
l^llki/^^feijournal of Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 
7 0) \C£Q$im=L*>=z}) tr • =>y CGSC5 0 7 4 

a»^*» (K 2 HP0 4 7 g. KH 2 P0 4 2 g, (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0.1 
g> ^3-^2 0 g&tf&^l 6 g£H&7kl y y h 

[00 5 3] ^<0»ift±©^*«g«r#tfe(c ( t 9 j«Mf« 
U ^^^7^^ KDNA^rtttHU 3£:7*7*S 

ffiV^T^-<fetr^>. ^77, * KpHSG 3 9 9<Dg£ 
2. 2 k bVDNAmftlCtin^ ££*&3. 8 k b 4>*f 
ADNA^Jf^lg^tx/to ^^^U'^pHSGS 

[0054] (d) Z2^1£l h ±±rrg t 3 r ij£*jg 

fi^frafeDNABfcfr (A) BrJj-Q-fr^p--:^ 
±12 (C) TO/:^7^^ KpHSG 3 9 9-AKC 
^"Sft^DN Ajf AH?t)t"&\ &*ft«#£m;i/haMW* 
Ziztb\z^ 7*7^^KpUCii9 (£ii»r J: 9 rfyjR) 
^7*^ h a- K1-6«fiW-«r*trDNA 

[0 0 5 5] ±ie (C) TOfc/^^^ KpHSG 3 
99-AK?:»lEcoRI, NruITWUc 
fcOt, ^7^^ KpUC 1 1 9^HW»EcoR 
1, Sma lXWmLtzh(DZm&L, 50mMMJ7> 
Wtffim (pH7. 6) % 10mMm7sWb-/K 
ImM ATP, lOfflM MgCl 2 MT4 DN 

a y i u n i t o&ai&zmto u (M^om 
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[0 0 5 6] mhtitz-fy** K«*4rfflv\ mtiJ^ 

(Journal ofMol ecul ar 
Biology, 53, 1 5 9, 1 9 7 0) K£!?f|iJiB 
xi/xy t7-3PCGSC507 4#;&^fOE&U 
T^e^y V50mg££fr^#igJfc [K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g> Mg 
S0 4 ■ 7H 2 O 0. 1 g, ^=*-*2 0 g&tfSH 
5^1 6 g^©7Kl V v YMzmm fcfctfctfc. 

[00 57] z<Dm&±.<D±nm*%mz x *> m&&m 



m^rm^fct^z. Kpuc 1 1 9<o££ 

3. 2 k bcDDNABrJti-flO;^ 7kb< 

loo5 8] *fc±ie-e#/t^7^^ kst^^jk^ 

TI20^2l^1- 0 
[0 0 5 9] 
[£2] 
KpUC 1 1 9-AK 



wmMK<o*za (kb) 



BamH I 
Bg 1 II 
Hind III 



4. 9 

4. 2. 0. 6 
3. 6. 1. 2 



[0 0 6 0] ±S^(S»^I^J:»)^m^it^H5yy 
*S K£pUCl 1 £A±Jc<fc9r 

1. 7kbODNAiif (NruI-EcoRllffr) 

[00 6 1] 2 

*JM9l*> (D) «"C»e>*lfcT^/^h^i— 
-Ki-«Sfi^fr*trft«^«bl. 7kbODNA^ 
ico^T. *<DJ£gK?!|£:/7*5: KpUC 118^ 
KipUCl 1 9 (£igat$i) feffl^S^x*-*^^ 
KSlsfcfe (dideoxy chain term 
ina t i onl) (Sanger, F. et a 
1. , Proc. Nat. Acad. Sci. USA 
74 , 546 3, 1 97 7) J: 0 B2 lC3FLfc*»B 

[00 6 2] *co*£g£?ij* CO*-:/ v V-^A^fy 

54 2 li^T^/^^- K-f S 1 2 6 3coi£g*fJ; 
9 $ *lT v £ t &m m L fco 
[0 0 6 3] ##^3 

RY3 0(OM 
(A) 77*% KpBYSO 3<Dmm 
y7^^KpBY503M:, 7*1- V *A • 

ft^IF012 144 (FERM BP-251 
5) a>b#Pi£ftfc# J fS£ll 0>^/Vh>cD^7^ 
S K"C*> 9 , #W¥ 1 -9 5 7 8 5 ^WcfBtt©* 5 

[00 64] ««A«iiA*tt [RK 2 g , (NH 4 ) 
2 S0 4 7 g> K 2 HP0 4 0. 5 g> KH 2 PO 



4 0. 5g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 
O 6mg, MnS0 4 • 4-6H 2 O 6mg. #B 

g, MfT^>2 0 0 n g x ^3^2 0gMI 
W 1 y y /i/Wr!) • 

I FO 1 2 1 4 4 T'«f 
*U lfifr«r*«)fc 0 #&ftfc*#£l Omg/m lco 
Mlcyy^-A^tftt** (25mMhM (tK 
n*io*fv>) T^y^^>. lOmMCOEDTA. 5 
0mM^3-7) 2 0mUc!Si8U 3 7ttlffl 
EJ&S-frfc. WMt:7W!)-SDSi (0. 2N 
N a OH, 1% (W/V) SDS) 4 0mlMU 

L-caaafc-ci 5#R8»©ub 0 mz, r 

©RJ6«l-»»* y * C 5 Mfit&;fr y ? 6 

OmK IMtll. 5raKll^28. Smicoi!^ 
tm 3 0ml»U *»jRftL"Cd»fe***^l 5 

[0 0 6 5] *S»«±*«rit^«lC#L, 4^-Cl 05^ 

iw, is, o o o x g am^m^Mts ±mmz& 

-/V : ^oo^M= 1 : 1 fgfom £fiD;iS®Lfc 
a**Kl»U Sfi"F"C5#WL 15, OOOXg 
*JI£ll]iRl,fc. 7K^«C2mSc03i 

/^flo*., -2 0t-ciwti > 4t;-cio 

5M8L 1 5, 0 0 0Xg©a^»im, «t*§r®ilX 

[0 0 6 6] i£m*fflZm®&, TEW CMJ*1 
OmM, EDTA ImM ; HC 1 l:tpH8. 0 (CDS 
g] 2mlMLfc 9 (5 
iMOTE^l 0 0m 1 \zmt*^"yj* 1 7 0 g 
15mltl0mg/m|x^-)A 
K*«lm 1 ^JJUxT, 3 92 g/ 

m 1 \Z&tt1t 0 ZnWttiL*! 2lC-e4 2R*M, 11 
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6, OOOXg(D^5>8l^tTofc 9 
[0 0 6 7] 7y*% K pBY 5 0 3\mftfflm\^£ 

KpBY5 0 3£^tf^rftK3Mft5*^M 
i&&£S*l«&3 OmMld^Dbfc^ 2fgfrr.*/- 

frZtox.. -2 0 < cmTOiiLy L c o 5, 

0 0 0 x g©i^»WTDN AW^^ 7y 
*3KpBY503ir50/i g#fc e 
[0 0 6 8] 

(B) -fy*^ K^^-pCRY3 Q<Oft& 
y7^U'pHSG29 8 (£©*&&) 0. 5 » g KM 
IKfiPiRSa II (Sun i t s) £3 7tll$ffl»Si* 
-g\ ^7*^ KDNA$r£±IC##bfco MS (A) 
r'^b^y^^^ KpBY5 0 3cO2/x giCfHIfiff* 
Xhol (lunit) 5:3 7tT3 0^«$t, 

[0 0 6 9] i3of^7^;KDNA»^l, 

mmmm^iB^it't zizmz. 6 strei ot>»^ 

0mMhy«^pH7. 6, lOmM MgC 
1 2 . 1 OmM^ft^ K 1 — A\ ImM ATP& 
tfT4 DNA!) tfl u n i t J: ? tC#j££> 

[00 7 0] ^©&8M*i* 30Kg/inl (*&*#) 
©a-J-r-fi^ 100Mg/ml (AM*X)<OlP 

K) lOOjug/ml («*«A) cDX-gal (5- 
yn^-4-^nn-3 — f V KU/V- $ -D—jfy? 
IVy/x/Y) &$t*Li&m (M/^hyiOg, 
^5g, NaCl 5gMII?Kl yyWK p 
H7. 2) -C3 7t:icr2 4«flB*«U ^Wfti: bT 

b-t£fct>co£jSftU ^^7^^; K*rTAo&y-S 
DS& (T. Maniatis, E. F. Fritsc 
h, J. Sambrook, "Molecular c 
loning" (1 9 8 2) p 9 0-9 1 tCi?) 

[0 0 7 1 ] y^y** KpHSG2 980S 

a 1 1 &mz7yXZ KpBYS 0 3|i3&tf>fa4. Ok 
bO&rfrtfWAZtlltyyX* KpHSG29 8-or 

i&®btiti<, mzmm<D%m&m±\ jwib (a) 

'&btltz?yX* KpBY5 0 3DNA£UfSlfti*Kp 
n]MEcoRlMSlTi^|j2. lkb 



<ODUAMK£±3£ l 7yXiL KpHSG298-ori 
(OKpn I&tfEc o R I SMfctC* d-->^U ^7 

K^^-pCRY3 0^»Lto 
[0 0 7 2] £##14 

^7^^ KpCRY3 0-AK(^)MM^ J ^gWHI 

#%#|1<0 (C) ^t?^P>ixfc^7^5 KpHSG3 9 
9 - AK 5m g &MKBSRE c o R I *><fctf N r u I £ 
#5units»V\ 3 7 t CTl^SJ^^*^«b^: 
fc<D£, EcoRI U (Sa«J:9*IR) 1 n 1 

fcS^U 5 0mMMx$ffi# (pH7. 6) , 10 
mM^ft^K h— /K ImM ATP, 1 OmM 
Mg C 1 2 *5i:trr4 DNA!) 1 u n i t 

*»*tHBL (*J*#©«*«*JM^^fc*) , 1 2 

[0 0 7 3] :<ODNA5:WiEcoRI 3un 

1 t s*jflt*3 7X:v immR&$*£ftm\.iti><Dt. 

###J3tf> (B) ^-ef^fc^X^ KpCRY3 0 
1 n g SrftJRBil^E c o R I lunit 3 
7 c CTl^K^$ J fr^bytt>^^^b. 5 OmM 
h»x1&ffim (pH7. 6), lOmM^f^Kh 
—A', ImM ATP. 1 OmM MgC1 2 *5cfctfT 
4 DNA V fS—M 1 u n i t(DM^»l (3-fifc 
#©»J&te&&*STfc6) % 1 2^1 5B#f?g&te£ 
■£3££-$-frfc. :^7^> KfcflUT, ^te^felc^ 
t^Se^i/^y tT • 3 y CGSG5 0 7 4^I|s 
&U ^fv/f^ys 0 m g/m 1 £^trigfti£ifc [K 

2 HP0 4 7g, KH 2 P0 4 2 g, (NH 4 ) 2 SO 
4 lg,MgS0 4 »7H 2 0 0. lg, tT/Ux—* 
2 0 zRXfm&il 6 g 9 y hMC®W) 

[0 0 7 4] w<o«tfi±<o^W*«r««feJc:J:9*ft«# 
U ^H^J:^^^^ KDNA£ltottlU ^7^> 

Jfl^TH^fcJrr*, 7^7^^ KpCRY3 0(D&$ 
8. 6 k b^DNAtttffcJOiL 7kb(7) 
^ADNAWW^ ±12^a<^^tlfc^ 

[0 0 7 5] m^/^Xfefc^TfccOi: 
*5!9?To^: 0 Zf\s\?/<?y'}) VJa • 77^MJ 2 3 3 

(FERM BP-1 497) 7 4 7^^KpBY502 
100ml 0«ffiSA#Jfi-e»ft«MlDXI9«-e# 
3IU ^>!)>GS:U=y h/m UC^-5J:9iC^ 

ZMfr, IM2 0m 1 <0'<AtxmtBm (2 7 2mMS 
u c r o s e v 7 mM KH 2 P 0 4 > 1 mM MgC 

1 2 ;pH7. 4) icxmftvtu £t>tmft&&&# 

misTHkb. 5ml^/^Mtl;Ml 4 0. 7 5 
mKOftimb* miX*nt>Mz7y*% KDNA^5 
On 1 ^SrJB^U ^CT2 0»f.U c 
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(/U*yh'tkX> &/B^T, 2 500^ 
K 2 5m FDICKf U '^*&f$M*;fc*l£2 0# 

^3 ^7^^KpCRY30-AK 



093 (a) m\cmm<D^m^m^x^y^^ K«r#fc. 

*#$£S0£ Lit, -tOtt*SrTeo*3ic^i-. 
[0 0 7 6] 
[&3] 



wmmfrp*** (kb) 



BamH I 


1 


10.4 




Kpn I 


1 


1 0. 4 




S a c 1 


1 


10.4 




Xh o I 


1 


10.4 




E c o R I 


2 


1. 7, 8. 


7 


Xb a I 


2 


3. 4. 7. 


0 


S p h I 


3 


1. 7, 2. 


1,6.6 


P s t I 


4 


0. 4, 1. 


7, 3. 3. 5. 0 



[0077] ±fc<Dmmtmic£9im'*ttt>ti2>7* : 7 

*5 K^pCRY30-AKt^U D ^7^ 

^TJJ^A. 77/UMJ 2 3 3-AKIi »0< 
rtj* ITS 1 # 3 *(DX«WlfR±^X*I»tt*W 
*KftC % fRXflHMFlBl 2 6 5 8^- (FERM P- 1 

2 6 5 8) £ LT^It^tLT^So 
[00 78] £%09 1 

:7*Ut^<?^y DA • 77^AMJ 2 3 3(PAECfflte 

1) AECitteftOftBI 

t£Jfc (mmo. 4%, $&£l. 4%, KH 2 P0 4 0. 
0 5%. K 2 HPO 4 0. 0 5%, MgS0 4 • 7 H 2 

0 0, 05%, FcS0 4 • 7H 2 O 6mg/K 
MnS0 4 -4-6H 2 O 6mg/l 4 0 

0/ig/i, fr^iiiiooMg/i> 

S?0. 1%, ^S^^^O. 1%) 50ml£500m 

1 m = m-7?*=i\Zft^ Ml, pH7^P05L/c 

Z/UfcT^xy DA ■ 7 7^AMJ 2 3 3^tll 

*dx_, sorter 2 Bmmmmm&nttotz. 

[0 0 7 9] ®#£r[5JlfeU TM/^777- (Tris 
24. 2g/l, VKVK23. 2g/1^2 
5ml£0. 2N NaOH15ml^U 100 
mll:^Tr/t5) Smltflgimfifftofc. 

3 0t"C2W y^ra^- h LfCo 

[0 0 8 0) c^a#tea*sr±ia«* e&iR/g^ 

*»^^^«r»<) KT2lEH5fe^L,fc<D*>, AEC10 
g/ 1 £^*N-S¥*&&ifc C^0. 2%. fi££0. 7 
%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 0 5%, FeS0 4 • 
7H 2 O 6mg/l,MnS0 4 -4-6H 2 0 6 



IlOO/zg/K ^^2 0g/] , ^3—^2% 

(ssm&ssan) ] fe^tfcu sortirsBrBi^u 

[0 0 8 1] &K£t:fc=>n=~£i 0 0ml<D_hieJt 

SSrfrfcofco L-y ^y^^fifi, iS5&&#*n^h 

?77-(— (&i&L C — 5 A) Srffl^-OTfcofco 
AECiSH4#*fcL-y ^<0£j«fl;as, 

[0 0 8 2] ^UtT^^x y DA • 7 7/^MJ 2 3 3 
-Leu-AEC-Lys 163 (FERM P-13 
5 12), rTVtf/^-r y DA • 77/UMJ 2 3 3- 
AEC-Lys84 (FERMP-1 3 5 11) , 7*U 
tT^^ry DA • 77/<AMJ 2 3 3-AEC-Ly s 
242 (FERMP-13513) „ 7*U¥s<?'r}) D 
A-77/UMJ 2 3 3-AEC-Lys40 (FER 
MP- 1 3 5 1 0) o 

[0 0 8 3] ±ELfc«»tt, *4*JRo<tf?fjJKiT 
§ 1 # 1 #^IJII««fB^*l*X*ttllW3lW^*l6 

[0 0 84] 

2) AECjjS^OT^/NVVh^r^— ggft^gg 
^Fife (^0. 4%, iifry^DAl. 4%, KH 
2 P0 4 0. 05%, K 2 HP0 4 0. 05%, MgS 
0 4 • 7H 2 O 0. 05%. CaCl 2 -2H 2 0 
2 p pm, F e S0 4 • 7H 2 O 2ppm, MnSO 
4 -4-6 H z O 2 p p m, Z n S 0 4 • 7 H 2 O 
2ppm, NaCl 2 p pm, YfJ-^y 2 0 0 n %/ 
1, f7^-HCl 100tfg/l, 
0. 1%, Wx^O. 1%) lOml&240§*# 

*ic#& «attpH7. o) LfcfiLbffii) ^ 

TtlfcAECitett 57'UWf!i DA • 77^ 
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A ( Brevibacteri um f 1 a v u m ) £r 

[oo8 5] Km, *ts%mm (^/u=i-^5%, mm 

T>*~VJ±2. 3%, KH 2 P0 4 0. 0 5%. K 2 
HP0 4 0. 05%, MgS0 4 • 7H 2 O 0. 05 
%, F e S0 4 • 7H 2 O 20ppm, Mn S0 4 • 
4-6H 2 O 20ppm, ^f>200<]g/l. 

fr^'Hci i o On %/ 1 , ^7if s: /seo. i 

%> St#^**0. 3%) (D100mliS:500ml^ 

$i&mmm®)<ni m i £SfctoL-aa&3 3 tier 2 4i$ 

[0 0 8 6] &%kfe-J'&, mmthl 0 0ml^P,M5) 
i^tili, l5i^@7kiCT^L^H^^ 10 0m 
My^Sfcfry *A®&?& (pH7. 8) Xl®ft&&. 
m&ffifc&2m 1 WBU Xl g^0x.fCo 

«**»CT**«r«»tfca, 12, 00 0 rpm, 4 

tT^7=¥>»*y !>A (pH8) 10 
50mM, AT P 2 0 mM, MgS0 4 • 7H 2 O 3 
OmM, Tris-HCl (pH8) 1 OOmM, t K 
D^7>;y6 0 0mM) KPIfilLfc±JS0. 1ml 
&M£±#&lm\lCl,tz<Dh* 3 7t:-ciP$in^$ 
:tll:2. SrnlOMM (5%FeCl 3 -6 
H 2 Ot, 12%TCAi3N H C 1 &$MH&-&Lfc 
fc<D] SrWtoU S'L*±»<0 5 4 0 nm^ft**** 

[0 0 8 7]«|^^y (Thr), 
(Lys) ££ofc<&j&toeO£#Offi£ 1 0 0 £ U 
rni:#t5Thr, Ly s^ftilOOmM, 2 
0 OmMtoLfci?^^ tt*ff*fcft«Ufc. 

SOtCftU f^MJ 2 3 3-Le u-AEC-Ly 
s 1 6 3, MJ 233-AEC-Ly s84, MJ23 
3-AEC-Ly s242, MJ233-AEC-Ly 
s 4 0tH*tiX«t7 0%. 5 0%, 8 0%, 4 0%f 
*>ofc e -Tft:b*>AECiStt£tf)£g8cl , 2, 3. 4. 
"CI*, r^h^rt^Lys, T h r iCStl"* 7 

- K/<y ^ > t tr*> 3 >&fmztix^z z t tfto 
[oo88] mmm 2 

[0 0 8 9] 1 Omg/m I Oft^lC V 

A£££M OmM NaC 1 -2 0mMM*$ 
(pH8. 0) -ImM EDTA-2Na^l 
5mlC!gfflU, Wr/nft-fK^, fit****** 



lOO/zg/mllC^^Jl^CttL, 3 7t:-Cl^ 
0. 5%tC#£J; piC^DBt, 5 0t:t?6«flB«fflLT 

(5, oooxg. 20M 10 
-i2t) U -hffi!i#$r#I&U Sft&:M*y*A* 
0. 3Mir^-5i9JcSfe&DU^a, 2fg&<7):i:* 

6DNA^77«iT*$ £ 9, 7 0%^* y-*XIk 
»Ufc«, ®$t\.tz„ fWcDNAClOmMh'JX 
*Sffi?£ (pH7. 5) - ImM EDTA • 2 N a *gf$ 

5mi^M, 4t:t*-efe#®L. tx&<r>%mm^ 

[0 0 9 0] ±fBT?#Bl*A»?,»P,*tfcftfe*D 
NAWISHE coRI, NruI&lOuni ts 

■e^±ic$M*u /7^u f puci i 9«r«yra»HiE 

coRK Smal&2units Xtyffi Lfcktf>&£ 
*&-£U 5 0mMhy^®i (pH7. 6) , 10 
mM^f^KH;K ImM ATP, 1 OmMM 
gC 1 2 WT4 DNAIi^fl un i 

[0 0 9 1] KK»*flV\ 
/U$/£Afcfc (Journal ofMolecular 
Biology 5 3 , 1 5 9, 1 9 7 0) ££9, 

fftiBT *s<;\> b *i—ex#*mm&#&, * y t 

7'3!JCGSC50 74 (thr A1101, ly 
s CI 00 1, met L100 0) (( ) filiT 
y^/W h^r^-— Ifi&fis^S! (genotype) 

#U*% (K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0.1 
g, ^3^20g 4 |^16g, ly^h/HO* 
Ty-f) lC*>er»»Lfc. ifUt^np^A 
EC5g/l^tfPJI^i|:^i^L, AECi 

[0 0 9 2] Z<D&*<D%M±<D&%tili&%mc£Qm 

^*«*»*l^Tfli^fctr-5, KpUCl 
19^I$3. 2 k b<ODNA^^{CjDDx, ^$^1. 

7 k b^ADNA^w^iit &m(o%m-vw 

MViZt%(0. &£mi. 7 k bCDDNABr#(AffiJl8g* 

[0 0 9 3] *Ac±ia-C^)tM J 2 3 3-Leu-AE 
C-Lysl63J:DfbiXfcl. 7kbODNA»f^ 

ri^A^fc^;^ K (^^^^ KpUC l i 9 -a 

K8 3 5) zzmmmmm-ewrnhx, mmm^<o±^ 
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£$riW3£L*:« *©tt*SrTIBO*4 ^^r. [&4] 
10 0 94] 

m± ^^^^KpUCll 9-AK8 3 5 



{a«frPrfrcP:*:# 3 (kb) 



BaraHI 
Bgl II 
Hind TIT 



4. 9 

4. 2, 0. 6 
3.6,1.2 



[0 0 9 5] tt*»K*»&»&;h»fci. 7kb<o 

tt**j jL^awfWffifro** $ 4 ufc 4>o t m 

«-e*>ofc. 

[0096] %mm 3 

SOW 2 -CWfeitfc 7 -f-K^y^W Vfc^>3 v<3# 

X\ *©KiM«:^7^5 KpUC 1 1 8lfcttpU 
C 1 1 9£/flV>5^;*? u*f-K»*tt (dideox 
y chainterminationfc Songe 
r et. a 1 . , Proc. Natl. Acad. R 
es. USA. , 7j4, 54 6 3, 1 9 7 7) ££9 ft 

[0 0 9 7] -tOtttSE^lJ* <D*-^ V V-~7*4>?y 

?'J#^ 2-5 ^■r*afi^JSr#i-6 4 2 1 fi<DT ^ y 
Ki"5 1 2 6 3*»»^9**$HT^<5r^ 

(ffi?0##l) £tt-<T. 8 3 5#S©G#Afc* 
*i-6-t«!lJ:9 2 7 9#B<0TSy§fe&SAl a^bT 
hr«C»tLfct><D (ffi?'J$^2) , 8 3 6#B©C# 

Ttcaeji-r^wirjcj:!? 2 7 9#ior^ /b#a 1 a 

HVa lK»fc;Lfct>G> (K?IJ#^3) , 9 0 2#l 
<DC^T{C^^-f-SC<t(CJ:«9 3 0 liiOT^y^ 
Ser^fePhelCtftLfct© (ft!^J#-^4) , 9 2 
Ztt<oc&T\z3UK+ZZ.h\z.&*> 3 0 8#gtf>T^ 
/Sl^ThrH I 1 elC»kLfct>© (E^»*5) 

[0 0 9 8] SIMM 4 

»ar h*tH?iew p uc 1 1 9£*p 

-^y^^7^^KpUCl 19-AK (#%#J 

[0 0 9 9] *f\ pUC 1 1 9-AKt4tfXVa!l 
tT-=iyjM109 CM13K0777 

«r«lte$*T#ar(c:«^i*»lDNA 

fcflsJlLfc. :«)l*«DNAt, pUCl 19&95 



[oioo] rWcjtlWH3"C*i^UUfc«Jl«»*r«l> 

^tf2 5me r O 1 *«MDN ASr4««f^«L 
^rJx^na^Ufc. £^KDNA#y ^-i?*c<i;>>* 

n CGSC5 0 7 4t*fc»AU AEC10g/l?: 

[oioi] or:-* 9^,^/7** K*r 

»WU *ll[«3fcRWI«)*lfe-CIIHIEW***Lfcfc 
^6, ^tif HK» 1 2 - 5 i:^ Lm^i< 

[0 10 2] HlfeM5 
7'7^^KpCRY30-AK8 3 5 cQj^^t/ a D * 
%l*Bl§^<P>£A 

**«2T»e>ftfc:/7*S KpUC 1 1 9-AK8 3 
5 5m g&MRBiRE c oR I*5«fct*Nr ul^5 
unitsJSl\ 3 7ttmW^H?Uc^ 
Ec oR I (S«*J:5ffiIR) 1 a 1 «rS 

#U 50mMhy^«»« (pH7. 6) , lOmM 
^WKh-zK ImM ATP, 1 OmM Mg 
C 1 2 &£X*T4 DN A y U — -t? 1 un i t(0M5> 
SrWUllL (#*»<0»*tt**»*-C*>S) , 12tt? 

[0103] :©DNA«rMB»*EcoRI 3un 

1 t s«rffii^3 7ttimMBU&£lk##L1t\><D£, 
*MM83*> (B) mV&htl1t7 r 7Xii Hp CRY 3 0 

li/g fcMRlHRE coRI Unit fc*V\ 3 
7t:tfl^raR«**4M*Lfct>OS:«^U 5 OmM 
hVxttmiBL (pH7. 6), lOraMm^Wh 
— A\ ImM ATP, 1 OmM M a C 1 2 Jzl/T 
4 DNAy^luni t 0>«-A»«rWHt 

^Wai'* UfcT-3yCGSC50 74 

*U * t-r^ 5 0 m g/m 1 ^^triWWSJft CK 

2 HP0 4 7 g, KH 2 P0 4 2 g> (NH 4 ) 2 SO 
4 lg, MgS0 4 • 7H 2 O 0. 1 g , 001*3 — * 
2 0 g&tf*^ 1 6 g l U y hMc®ffl \zm 

[0104] z<Dmm±<D&i?&&i&m\z£Qmwmm 
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8. 6kb(ODNAi^i:M, 7kb^ 
[0 10 5] ^B«5*WL ««^^«feSrffl^-C9coi: 

*50tTofc o - 77/UMJ 2 33 

(PERM BP-1 4 97) y7^U'pBY502 
Rfcfetfc* 10 0ml coMIBA*ift-C»«*tW«OJIB*-C* 
fU ^y^G^U^^ h/m 1 {^££9^ 
JUtT. $&(C2*ni£KttSU &b#m\C£V®fr 
SM2 0m l(D^Mffi^ (2 7 2mMS 
u c r o s e. 7mM KH 2 P0 4 > 1 mM Mg C 

i 2 ; P H7. 4) i:t»ifc 0 *btemt*m**& 

^5 7*7*^ Kp 



BtLT««>, 5mlO^«»«l:B«t, 0. 7 5 
m\<Dtof&t. »£ttie»*lfc^97 5 KDNA»«5 
On 1 J:*H£»U **KT2 OdUMLfc. s>— 

25/i FDfcKJgU '^**mmfc^2 0# 
KftffiLfc, ±«*3ml©flttaA»iftlc»L3 0 , ClC 
X 1 l«Mtt*flL ^15/ig/ml (ft)H« 

013 (A) Wc|E«o*ife«rffl^r^7^$ K*»fc. 

[0 10 6] 
[£5] 

CRY3 0-AK8 3 5 



flEfflrJTT<P*#& (kb) 



BamHI 


1 


1 0. 4 








Kp n I 


1 


10.4 








S a c I 


1 


10.4 








Xh o I 


1 


10.4 








E c o R I 


2 


1. 7, 8. 


7 






X b a I 


2 


3. 4, 7. 


0 






S p h I 


3 


1. 7. 2. 


1 » 


6. 


6 


P s t I 


4 


0. 4, 1. 


7, 


3. 


3, 5. 0 



[0107] hunnm&m^xv&m^Kbtiz-fy 

^U^pCRY3 0-AK8 3 5t^UCo fc*5, 

KpCRY3 0-AK8 3 5K1 J: 9 «!ME»S 
ftfc^U'liX^y !>A • 2 3 3-AK8 

3 5 a, x«jko < # mm i T 1 l * 3 ^oiIM 

£fe*X*XJHMIfWJ«flC. M5¥3^4B^I6 
FERM P-1 3 50 8 t LX#t££tlX^ 

So 

[0108] nxms 

mm (mmo. 4%, swr^^i. 4%, kh 

2 P0 4 0. 05%. K 2 HP0 4 0. 05%. MgS 

0 4 • 7H 2 O 0. 0 5% x Ca C 1 2 • 2H 2 O 

2 p pm, F e S0 4 • 7H 2 O 2ppm, MnSO 
4 -4 — 6 H 2 0 2 p p m. Z n S 0 4 • 7 H 2 O 
2ppm % NaCl 2 p p m. tf^f 72 0 0 ^ g/ 
I , f7^-HC 1 1 00 n g/K 
0. 1%, m&**X0. 1%) 10ml £5 0 0ml 
^77^3l:M, SHSI («MpH7. o) Ltz 
^7*UWt!I^-77/^ ( Brevibact 
e r i urn f 1 avum ) MJ233-AK835 
(FERM P- 1 3508^) fcSBWU^ 

[oio9] *mm&i& (^3-^5%, a® 



7^-9A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%, Mg S0 4 • 7H 2 O 0.0 5 
%> F e S 0 4 • 7 H 2 O 2 0 p pm, Mn S0 4 • 
4~6H 2 O 20ppm, m^200Mg/K 

fr^-Hci i oo/i g/i, aufs/fifto. 3 

%, »fc^**0. 3%) 000m 1 *2 y y h/U 
SiifcfctfMtlCttfc*, S£8 < 1 2 Ot, 2 0#ffl) 

m8B«r«F*«j<0 2 0m 1 SrSfctoLT, 0&&1 0 0 
Orpm, Milvvm, ^13 3^ pH7. 6 iC 
T2 4ttM»#«Tofc. 

[0 110] JftgtftTffc* **»5 0 0ml^a^ 
ft£Tftll*, KMflSB*fcT2*a*L*:«#S:KiS 
fft ( (NH 4 ) 2 S0 4 2g/l ;KH 2 P0 4 0. 5 
g/1 ;KH 2 P0 4 0. 5g/l ;MgS0 4 • 7H 
2 0 0. 5g/l ;FeS0 4 • 7H 2 O 20pp 
m;MnS0 4 • 4^-6H 2 O 20ppm;f7;y 
ttttttl 00/ig/l ;pH7. 6) tOlOOOmlC 

gSri&DOl/t, 0|cSt3OO r pm x 
SO. lvvm, iaS33t:, pH7. 6iCT24B#fB1 
Rfctfrofc. 
[0111] Kf&»7«. 3t*5MI <4 0 0 0 r pm, 
ISM 4<t) li!T»liLfc±»««f>(OL-y v?VSr 
^tlt r©EJ£»T«©*|l*5 00ml^ 
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L-»; ^>Hf#S:«»U /v-CL 

[0 112] H«o!>*fl:fcX. :/ 

l/tf/^r!)^A-77^AMJ 2 33 (FERM B 
P- 1 4 9 7) fc^/l^^^f^A^^M 

7yx^ K 



J 2 33-AK (FERM P- 1 2 6 5 8) £J£g 

[0 113] 
[^6] 



MJ233-AK835 

MJ233-AK 

MJ233 



PCRY30-AK835 
PCRY30-AK 



8. Og/1 
1. 5g/l 
0. 6 g/1 



2 0 0 Omg 
4 0 Om g 
1 2 Omg 



mm 

tfc& : MJ233 

$fWL*%tf-^ : peptide 
: 1-1263 

[0 115] 



[0 114] 

E?iJ#^ : 1 
K^iiO^^ : 1263 

mwm : 

: ~;fc$8 

htfov?- : 

: Genomic DNA 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TCC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He SeT Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG CAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 
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TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
lie Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 
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[0 116] : 2 ±%>£ : ^^Wf!) *A 7 7^ 

E?«J4)^£ : 1263 " tfcfe : MJ233-Leu-AEC-Lysl63 

£?ljtf>§> : E^j^^m 

$<D& : 4*««:*i" ffl^ : peptide 

h#n : iEgtffc #&<£S : 1-1263 

g^'JOHS! : Genomic DNA tfc^& : E 

mm [oii7] 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT CGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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CTC CCA 
Val Pro 

225 

ATT CCC 
He Ala 

GGT GTC 

Gly Val 

TCC GAT 

Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0 118] E*|**: 3 
E?iJ*>££ : 1263 

mwm : mm 



CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
He Asn lie 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu He 
325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu lie 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



CGC TCG TCT TAT 
Arg Ser Ser Tyr 
230 

GAG GAT ATT CCT 
Glu Asp He Pro 



AAG TCC 
Lys Ser 
GAG ACT 
Glu Thr 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn He 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



GAA GCC 
Glu Ala 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 

Lys Leu 

GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 
Glu Leu 

GAT GAT 
Asp Asp 

GGC GGC 
Gly Gly 



AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 
GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 
He Ser 

CTG GAT 
Leu Asp 
395 
GAA GAC 
Glu Asp 
410 



GAT CCC GGC 
Asp Pro Gly 

GAA GCA GTC 
Glu Ala Val 

ACC GTT CTG 
Thr Val Leu 
CGT GCG TTG 
Arg Ala Leu 

285 
GTC TCC TCT 
Val Ser Ser 
300 

CGC TCT GAC 
Arg Ser Asp 

CAG GGC AAC 
Gin Gly Asn 

TCC CTC GTG 
Ser Leu Val 
350 

TTC ATG GAA 
Phe Met Glu 

365 
ACC TCT GAG 
Thr Ser Glu 
380 

GCT GCT GCA 
Ala Ala Ala 

GAA GCC GTC 
Glu Ala Val 



ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 
GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 

CGT GCA 
Arg Ala 
400 
GTT TAT 
Val Tyr 
415 



mm 



Genomic DNA 

GTG GCC 
Val Ala 
1 

GAA CGC 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 



tfcfe : MJ233-AEC-Lys84 

4$&£r^1"S2£- : peptide 
<fiR$EffiS : 1-1263 

[0 119] 

CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

10 15 
GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
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Glu Arg He Arg Asn Val 
20 

GGA AAT AAT CTC GTG GTT 
Gly Asn Asn Val Val Val 
35 

CTA GAA CTT GCT 
Leu Glu Leu Ala 



Ala Glu Arg lie Val Ala 

25 

TCC GCA ATG GGA 
Ser Ala Met Gly 



GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

GTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys lie 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
lie Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 



CTC CTG 
Leu Leu 
70 

ATT GAG 
He Glu 
85 
GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 
Leu Gly 
150 
CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 



GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 

55 
ACT GCT 
Thr Ala 

TCC CTG 
Ser Leu 

CTC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
GGT TTC 
Gly Phe 
135 

CGC GGT 
Arg Gly 

GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC ACT 
Arg Ser 
215 

TCG TCT 
Ser Ser 



GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 

GTG TGT 
Val Cys 
170 
CGC ATC 
Arg He 
185 

ATG CTG 
Met Leu 

GTT GAA 
Val Glu 

TAT AGC 
Tyr Ser 



GAT ATT CCT GTG 
Asp He Pro Val 
250 

TCC GAA GCC AAA 
Ser Glu Ala Lys 
265 

GTT GCG AAG GTT 
Val Ala Lys Val 
280 



CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 

75 
GAG GCT 
Glu Ala 

CGT CAC 
Arg His 

GAA GCA 
Glu Ala 

GTC AAT 
Val Asn 
140 
GAT ACC 
Asp Thr 
155 

GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 



Thr Lys Lys Ala 
30 

GAC ACC ACG GAT 
Asp Thr Thr Asp 
45 

CCG CCA GCT CGT 
Pro Pro Ala Arg 



TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAG GAA 
Lys Glu 

ACT GCA 
Thr Ala 

TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 



GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 

95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 

GTT GCA 
Val Ala 
160 
GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 
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GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Giy 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0 12 0] £31*^:4 
&W<D&& : 1263 

mwm : mm 

&&1(DWM : Genomic DNA 

mm 

GTG GCC 
Val Ala 



ATC AAC ATT GAC 
He Asn lie Asp 



ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 



GAC ATC 
Asp lie 
310 
ATC TTG 
lie Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 



GTG CTG ATC CGT 
Val Leu lie Arg 
390 

GAG CAG TTC CAG 
Glu Gin Phe Gin 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



ATG GTT 
Met Val 
295 

ACG TTC 
Thr Phe 

AAG AAG 
Lys Lys 

CAG GTC 
Gin Val 

GGT GTT 

Gly Val 
360 
ATC GAA 
He Glu 
375 

GAA GAT 
Glu Asp 

CTG GGC 
Leu Gly 



CTG CAG 
Leu Gin 

ACC TGC 
Thr Cys 

CTT CAG 
Leu Gin 
330 
GGC AAA 
Gly Lys 
345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu He 

GAT CTG 
Asp Leu 

GGC GAA 
Gly Glu 
410 



AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

GTT CAG 
Val Gin 

GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



TCC TCT GTG GAA 
Ser Ser Val Glu 



TCT GAC 
Ser Asp 

GGC AAC 
Gly Asn 

CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
lie Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



tfcfe : MJ233-AEC-Lys242 

»»*ic"rt2* : peptide 
fc£<fcg : 1-1263 

[0121] 



1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 
lie Arg Asn 
20 

AAT GTC GTG 
Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 

GAT ATG CTC 
Asp Met Leu 



CAG AAA TAT 
Gin Lys Tyr 

GTC GCT GAA 
Val Ala Glu 

GTT GTC TGC 
Val Val Cys 
40 

GCT GCG GCA 
Ala Ala Ala 
55 

CTG ACT GCT 
Leu Thr Ala 
70 



GGC GGT 
Gly Gly 
10 

CGG ATC 
Arg He 
25 
TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 
75 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 



AGT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 



TCT AAC GCT CTC 
Ser Asn Ala Leu 
80 
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GTC GCC ATG CCT 
Val Ala Met Ala 



GOT TCT 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 

Lys lie 
130 

GAT GTC 

Asp Val 
145 

TTG GCA 

Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 



CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys lie 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
He Leu 

err cgc 

Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
lie Asn 

ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 



AAT GTG CTT TAC 
Asn Val Leu Tyr 



ATT GAG TCC 
He Glu Ser 
85 

GGT GTG CTC 
Gly Val Leu 

ACT CCA GGT 
Thr Pro Gly 

GTT GCT GGT 
Val Ala Gly 
135 

TTG GGT CGC 
Leu Gly Arg 

150 
CTG AAC GCT 
Leu Asn Ala 
165 

ACC GCT GAC 
Thr Ala Asp 

AGC TTC GAA 
Ser Phe Glu 

GTG CTA CGC 
Val Leu Arg 
215 

GTA CGC TCG 
Val Arg Ser 

230 
ATG GAG GAT 
Met Glu Asp 
245 

GAC AAG TCC 
Asp Lys Ser 

GGC GAG GCT 
Gly Glu Ala 

ATT GAC ATG 
lie Asp Met 
295 

GAC ATC ACG 
Asp He Thr 

310 
ATC TTG AAG 
He Leu Lys 
325 

GAC GAC CAG 
Asp Asp Gin 



CTG GGT 
Leu Gly 

ACC ACC 
Thr Thr 
105 
CGT GTG 
Arg Val 
120 

TTC CAG 
Phe Gin 

GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
He Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 

GTC GGC 
Val Gly 



GCA GAG 
Ala Glu 
90 

GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 



GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
lie Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TTC 
Val Phe 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 



TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 

175 
GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
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I* 



GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0122] mm^ : 5 

SB^UOS^ : 1263 
WM<OW& : Genomic DNA 

mm 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys lie 



340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu He 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



CCA GGT GTT 
Pro Gly Val 
360 

AAC ATC GAA 
Asn lie Glu 

375 
CGT GAA GAT 
Arg Glu Asp 
390 

CAG CTG GGC 
Gin Leu Gly 



345 

ACC GCA 
Thr Ala 

TTG ATT 

Leu He 

GAT CTG 
Asp Leu 

GGC GAA 
Gly Glu 
410 



GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



350 

ATG GAA GCT CTG 
Met Glu Ala Leu 

365 

TCT GAG ATC CGC 
Ser Glu lie Arg 

GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



: MJ233-AEC-Lys40 

EMaSr^-f 15^- : peptide 
tm&M : 1-1263 

[0 12 3] 



CTG GTC 
Leu Val 

ATT AGA 
He Arg 
20 

AAT GTC 
Asn Val 

35 
CTA GAA 
Leu Glu 

GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys lie 



GTA CAG 
Val Gin 
5 

AAC GTC 
Asn Val 

GTG GTT 
Val Val 

CTT GCT 
Leu Ala 

CTC CTG 
Leu Leu 
70 

ATT GAG 
He Glu 
85 
GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 



AAA TAT 
Lys Tyr 

GCT GAA 
Ala Glu 

GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 
55 
ACT GCT 
Thr Ala 

TCC CTG 
Ser Leu 

CTC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
GGT TTC 
Gly Phe 



GGC GGT 
Gly Gly 
10 

CGG ATC 
Arg He 
25 
TCC GCA 
Ser Ala 

GTG AAT 

Val Asn 

GGT GAG 
Gly Glu 

GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 



TCC TCG CTT GAG 
Ser Ser Leu Glu 



GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg lie 
75 
GAG GCT 
Glu Ala 



ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 



CGT CAC GGA AAC 
Arg His Gly Asn 
110 

GAA GCA CTC GAT 
Glu Ala Leu Asp 
125 

GTC AAT AAG GAA 
Val Asn Lys Glu 



AGT GCG 
Ser Ala 
15 

AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACG 
Phe Thr 
95 

GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 
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130 

GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

ctg GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 



ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
lie Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
He Asn 

ACC ATC 
Thr He 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 



135 

TTG GGT CGC 
Leu Gly Arg 

150 
CTG AAC GCT 
Leu Asn Ala 
165 

ACC GCT GAC 
Thr Ala Asp 

AGC TTC GAA 
Ser Phe Glu 

GTG CTA CGC 
Val Leu Arg 
215 

GTA CGC TCG 
Val Arg Ser 

230 
ATG GAG GAT 
Met Glu Asp 
245 

GAC AAG TCC 
Asp Lys Ser 

GGC GAG GCT 
Gly Glu Ala 

ATT GAC ATG 
lie Asp Met 
295 

GAC ATC ACG 
Asp He Thr 

310 
ATC TTG AAG 
lie Leu Lys 
325 

GAC GAC CAG 
Asp Asp Gin 

CAC CCA GGT 
His Pro Gly 



CGC GAT 
Arg Asp 
370 
ATT TCC 
lie Ser 
385 

CTG CAT GAG CAG 



GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
He Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 

GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 
Glu Leu 



GTG CTG 
Val Leu 



GTG AAC ATC 
Val Asn He 
375 

ATC CGT GAA GAT GAT 
He Arg Glu Asp Asp 
390 

TTC CAG CTG GGC GGC 



TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 

He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 
He Ser 



140 

ACC ACT 
Thr Thr 

ATT TAC 
He Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TCC 
Val Ser 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 

TTC ATG 
Phe Met 
365 
ACC TCT 
Thr Ser 
380 

GCT GCT 
Ala Ala 



CTG GAT 
Leu Asp 
395 

GAA GAC GAA GCC 



GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu He Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 



410 



415 



[0124] m^m^- : 6 

K^JO^$ : 1263 

mwm : mm 

&&}(Dffl& : Genomic DNA 
ttc£ : KJ233 



7 7^A 



: peptide 

: 1-1263 

<ft©«f« : 835 #i<OR ttG £fcilA fc**U 836 # 
902 #@:fc£tf923 #BOT l*C $fcttT fr*U 
835 #@tf)R #G "Ck*, 836 #@, 902 #3 

10 12 5] 



GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGOGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGaGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGaC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 



CGC 

10126] mm^ : 7 

Efll*>*£ : 421 
: MJ233 



1263 



fc&ttfii : 1H21 

&<Otfm : 279 #B<DAAA fSAia *fcttThr SfcttVal 
*T*U 301 #B<OYYYteSer £;fctePhe fc*U 308 
#@tf)ZZZ teThr Sfctelle &jfU m**K* 279 #B 
(OAAA ri>Ala 301 #@OYYY &Ser VhV . 30 

8 #B*>zzza*rhr -c*>zztn&\ 

10 12 7] 

peptide 

mm 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 
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20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

Tie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr 111 Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu lie Arg 

370 375 380 

lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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[191] *&m<OL-VV>K.2i&74—\'*<y94> 
6&fc*££tf D N A W^IHIRiflKlc £ S^JWf^* 



IH2] *ft£jPftjl. 7kbWOTDNA^(Dl 
[0 31 KpCRY3 0-AK8 3 5 



11 



PstL 
IPvuI 



Nrul 
I 



Xbol NCOI Bcil 
l_l L- 



HlncH 



p*t i Boa 

Hbdtt Pvul Pvul 
HJncl|t)roI |EcoRI 



» 1.7 kb 



I 1 200 bp 



[02] 



Nrul 



Xbol Neol Bgll 
I I I— 



PsU 
Pvul 
HncH 



PstI BgUL 
I HBndHI 



Ktncttj 



Pvul Pvul 
Oral I EcoRl 



ill 



I 200 bp 




(5i) int. ci. 5 ws\u* frnwrn* fi &W3w©j?t 

(C 1 2 P 13/08 
C 1 2 R 1:13) 



(72)%^# 
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